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5 Tir very „ high 3 ich Mr 4 


voiſier has ſo deſervedly acquired as a che- 
mical philoſopher, and the great revolu- 


Ge 


tion which he has effected in the theory of 


chemiſtry, had long made it much deſired 


by all the cultivators of phyſical ſcierice, ti 
have a connected account of his diſcoves © 
ries, and thoſe of other chemical philoſo- 3 


| Phers, on which his opinions are founded, 
together with an accurate expoſition / of 
the new theory, or rather of the regu- 


lar eoncatenation of facts, which he has ö 


| eſtabliſhed, in conſequence of theſe diſcos 
veries, made by himſelf and others. For 


| the performance of this arduous underta-ꝝ 
king, no one could poſſibly be better qua- 
| lified than Mr Lavoifier himſelf: He was 
not only thoroughly converſant in the dif- 
| <preries of other philoſophers, having, with 
| A . Infinite 


1 ADVERTISEMENT. | 


_- {aire pains, repeated: all hee; important 


4 0 experiments, and ſo varied moſt of them as 


to bring their reſules into a much clearer 


; view, but was himſelf the author of many | | 
important diſcoveries. The hiſtory, there= _ 
fore, of theſe diſcoveries, and their proper 


arrangement, for conveying an exact idea 


- i _ from them, could not, certainly, have been 
—y *' giventothe world ſo well, or with fo much 


9 2 REY by any other perſon, 


= 5 ſcience of chemiſtry, was accompliſhed 
| in the year 1789, by the publication of the 


Elements of Chemiſtry by Mr Lavoifier ; 

and a copy of that excellent work having 

fallen accidentally into the hands of the 
' tranſlator, he was eager to give it to the 


public in Engliſh. He has received great 
ſatisfaction from the favourable reception 
which has been given to his firſt attempt 
to merit the favour of the public; and, 


- whatever heſitation he may have original- 
Ty felt, two former editions being complete- 


3 exhauſted, is a ſufficient inducement 
For n. forward a new one, 
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of the new theory which he had deduced 


\ This great defideratum in the hiſtory 05 


| 


aberkrisgukur, n 
A new edition of the original kiving ap- 


5 peared at Paris in winter 1792-3, expecta- | 


tions were formed that the author might 
| have made conſiderable improvements; 
but, from a correſpondence with Mr La- 
voiſier, the tranſlator is enabled to ſay, that 
the new edition, haying been printed with- 
out his knowledge, i is dana gc a „ tranſexipt 
from the former, 

Some very Wal additions, though 
not numerous, have been made by the 
tranſlator in this edition, relative to cer- 
tain diſcoveries Which have taken place 
in ſome parts of chemiſtry ſince the publi- 


cation of the original; but as theſe are all 


diſtinctly marked in their proper places in 
che courſe of the work, it is not neceſſary 
t enumerate them hermmee 
In the original, Mr Lavoiſier employs 1 
: che ſcale of Reaumeur's thermometer, for 
- deſcribing the degrees of temperature in kis 
experiments: In the ſecond and third edition 
of this tranſlation, theſe are uniformly trans- 8 
ferred into their correſpondent degrees on 
the ſcale of Fahrenheit, which latter is uni-. 
verſally uſed by the Britiſh philofophers. Ry 
The e * 57 Mr "LO 
i 996 „ 


- 


he ceniling ho da ad reſults of 

bis various experiments, are, in the one 
nal, expreſſed in the cuſtomary aliquot 
parts of the Faris pound, poidt de mare, 
which is divided very differently from 
the Engliſh pound, either troy or aperdu-—- 
pois: To render theſe weights fully intel- 
keibie to the Britiſh reader, they are all, 
in chis edition, reduced to decimal frac- 
tions of the pound, which will, ſerve for 
=” denominations. .... 

In the courſe of the 2 1 | 
eee notes are added; principally - 
for the purpoſe of rendering the doctrines 

I of the author more readily underſtood by 
=” beginners, and by thoſe who have only 
been accuſtomed. to the old language of 
chemiſtry: In conſequence, however, of 
the perſpicuity of the author, much fewer 
\ of theſe were found neceſſary than mg. 
bare been expected, from the compreken= = 
ive nature of the work. It was intended by . 
he author to convey a general view of he 
dae chemical theory, rather than to give a 5 
yſtem of chemiſtry; yet ſuch is the ex- 
| ee of its A and n e 
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wick theſe ithireds inteiationd;.Jt is 4 beſt 5 


bady of chemical philoſophy extant. 
In a mall number of places, the, alas 


lator has taken the liberty of throwing 


to the bottom of the page, in notes, 


ſome parenthetical expreſſions, not di- 


- 


rectly connected with the ſubject, which, 


in their original place, rather tended to 
confuſe the ſenſe: Theſe, and the original 
notes of the author, are diſtinguiſhed by 


the letter A; and to thoſe which che 


tranſlator has ventured to add, the letter T 
is ſubjoined. Some diſcoveries, Which 


have been made in various parts af che Ne 


miſtry fince the publication of the origi- 


nal, are added in this WS IO i 2 


" proper lers. 02196192795 572450 
Mr Lavoiſier has given, in an 3 


ſeveral very uſeful tables, for facilitating 


the calculations now neceſſary in the ad- 


vanced ſtare of modern chemiſtry, where- 


in the moſt ſcrupulous accuracy is requi- 1 
red: Theſe are now as indiſpenſibly requi- 
- fite to the operations of the chemical phi- 
5 loſdpher, as the Ephimerides, and Nautical 
Almanacs, and Logarithmic Tables, are to 
: the Navigator, Aſtronomer, and Geome- 
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trician. Theſe tables are all N in 
this tranſlation; being, however, reduced 
to the ſtandards of Britiſh weights and 
*. meaſures, with proper rules for making 
” the neceſſary converſions from the weights 
* and meaſures of France: And the'tranflator - 
is proud to acknowledge his obligations to 

nn! Profeſſor of Natural Philoſophy 
in the Univerſity of Edinburgh, and to 
his friend Dr Rotheram *, who kindly ſup- 
plied him with the neceſſary information, 
And took the trouble of making a number 
of very laborious calculations, for this 
pPurpoſe. With the ſame aſſiſtance, feveral - 

very uſeful additional tables have been 
_ given in the Appendix, which need not 

be here enumerated, as they will diſtinct - 


IF e in their . {pron eas. 1 n 


. Posrscler, to this be bird Haun. : ; 


THE e World has now in- 
5 to deplore che tragical and untimely | 
death of the great LAVOISIER ; who has 


left a rare e of e. talents and 
„ 
* a 1 Aﬀſitant to Dr Black, Profeſſor of Chemiſtry 

# in the Univerſity of Edinburgh, and now Profeſſor of Natu 

4 ral 1 * in the DOI of St Andrew! 8 


— 


his intention to have republiſhed theſe Ele- 5 
ments in an entirely new form, compoſing 


AbVERTISEMENT. 


beer wealth, at che ae time e : 


in numerous and important public employ- 


ments, which he executed with diligent in- 
telligence, and devoting his princely fortune 
and vaſt abilities to the ſedulous cultiva- 
tion and moſt ſucceſsful improvement off 
the Sciences. If the ſanguinary tyranny of 
the monſter Robeſpierre had committed 


only that outrage againſt eternal Juſtice, 2 


ſucceeding age of the moſt perfect goyern- 
ment would ſcarcely have ſufficed, to France 
and to the world, to repair the prodigious 
injury that loſs has produced to chemiſtry, 
and to all the ſciences and dene arts 


with which it is connected. e 


Had Lavoiſier lived, as pee in a 
Jotten received from him by the Tranſlator 


a ſhort while before his maſſacre, it wWwas 


a Complete Syſtem of Philoſophical Che- 


miſtry: And, as a mark of his ſarisfaQtion 
with the fidelity of this tranſlation, : he 
_ propoſed to have conveyed to the Tranſla- | 


tor, ſheet, by ſheet as it ſhould come from 


the preſs, that new and invaluable Et 


alas! now for ever loſt, 


: n 
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more fully the Memoir which I read at the pu- 


\  blic meeting of the Academy of Sciences in the 


month of April 1787, on the neceſſity of re- 


forming and completing the Nomenclature of 


- Chemiſtry. While engaged in this employment, 


I pereeived, better than I had ever done before, 
| the juſtice of the following maxims of the Abbe 


de Condillac, in his cp of 78 5 and ſome 


5 . 


K j * 
N 


6:46. We think ty tame: the El =, 
«4 Rag: are true N me- 5 


HEN I began the following Work, my 
only object was to extend and explain 


Nr 


4 thods.— Algebra, which is adapted to its pur- 
_ <. poſe in every ſpecies of expreſſion, in the 
moſt ſimple, moſt exact, and beſt manner 

<. poſſible, is at the ſame time a language A 
c an analytical method. The art of reaſoning | 

* . . e e haguage well arten. 

N e | — 


Thus, while 1 * wot employed ay 
in forming a Nomenclature, and while I propo> 
ſed to myſelf nothing more than to improve the = 
chemical language, my work transformed itſelf | 
buy degrees, without my being able to prevent 
| it. into ee en eee Che. 


— . * 
* 
* 
- 
- ” 
: - 


The impoſlibility of ſeparating the Nomen.. 
_ elature of a ſcience from the ſcience itſelf, is _ 
| owing to this, that every branch of phyſical ſei-| 
| ence muſt conſiſt of three things; the ſeries of © 
facts which are the objects of the ſcience; the 
ideas which repreſented theſe facts; and the words 
by which: theſe ideas are expreſſed. Like three 
- impreſſions. of the ſame ſeal, the word ought t 
5 4 2 produce the idea, and the idea to be a picture of 5 _— 
dee fact. And, as ideas are preſerved and com- 5 
oY "IO by means of os it neceflarily fol. 
'  Jowhy, * 


as 


* 


2 n 


PRE that we cannot improve the ls . 


- any ſcience, without at the ſame time improving 
the ſcience itſelf; neither can we, on the other 


hand, improve a ſcience, without improving the 


language or nomenclature which belongs to it. 
However certain the facts of any ſcience may 


Se, and however juſt the ideas we may have 
formed of theſe facts, we can only communicate 


© Halle or imperfe& impreſſions of theſe ideas to 
others, while we want words ba which 80 way 
* ar N 100 


en Gender i with attention, 
. firſt part of this treatiſe will afford frequent 


33 proofs of the truth of theſe obſervations. But as, | 


in the conduct of my work, I have been obliged 


to obſerve an order of arrangement eſſentially | 
- differing from what has been adopted in any other 
chemical work yet publiſhed, it is proper that 1 
ſhould explain the motives which. have led me to 
. adopt that e ee | 


. 
If 


W a maxim \ univerſally admitted in 88 8 55 


wy, and indeed in every branch of knowledge, 
that, in the progreſs of inveſtigation, we ſhould 
proceed from known facts to what is unknown. 


| bs early. infancy, our ideas ſpring; from aur 


wants, 


* 


PREFACE uw 


wants, the ſenſation of want exciting the idea of 

the object by which it is to be gratified. In 

this manner, from a ſeries of ſenſations, obſerva- 
tions, and analyſes, a ſucceſſive train of ideas a- 
riſes, ſo linked together, that an attentive obſer. 

ver may trace back, to a certain point, the coy; 
and connection of the whole ſum of human know 

| G4 | | | | = 


| | When we 3 the Fra at any 1 
we are in a ſituation, reſpecting that ſcience, 


ſimilar to children; and the courſe by which 


we have to advance, is preciſely the ſame which 
Nature follows in the formation of their ideas. 
In a child, the idea is merely an effect produced 
by a ſenſation; and, in the ſame manner, in 
commencing the ſtudy of a phyſical ſcience, we 
ought to form no idea but what is a neceſſary 
conſequence, and immediate effect, of an expe- 
ment or obſeryation. Beſides, he who enters 
upon the career af ſcience, is in a leſs advanta- 
geous ſituation than a child who Is acquiring 
his firſt ideas. To the child, Nature gives va- 


rious means of rectifying any miſtakes he may 


- commit reſpecting the ſalutary or hurtful quali- 
ties of the objects which ſurround him. On 
ny occaſion | his e are corrected by 
| e ; 
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experiences; want and pain are the th con- 


ſequences ariſing from falſe judgement ; gratifica- 
tion and pleaſure are produced by judging aright. 
"Under fuch maſters, we cannot fail to become 
well informed; and we ſoon learn to reaſon _ 


+ when want and pain are the N __— 
ACS of a IE conduct. 


n the ay and aſi £3 the ſciences i it ch 
entirely different ; the falſe judgements we may ä 
form neither affect our exiſtence nor our welfare; 


and we are not compelled by any phyſical neceſſiu- 


ty to correct them. Imagination, on the contra - 
ry, which is ever wandering beyond the bounds 
of truth, joined to ſelf. love and that ſelf-confi- 
dence we are ſo apt to indulge, prompt us to draw 


"+ en ens which are not immediately derived 


from facts; ſo that we become in ſome meaſure | 
intereſted in deceiving ourſelves. Hence it is by 
no means ſurpriſing, that, in the ſcience of phy- 
ſies in general, men have ſo oſten formed ſuppo- 
tions, inſtead of drawing concluſions. Theſe 
-ſuppoſitions, handed down from one age to an- 
other, acquire additional weight from the autho- 
rities by which they are ſupported, till at laſt 
1 even 1 ha . * 


- 


* \ 
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„The * Wege of preventing ſuch errors 


e place, and of .correQing them when 


formed, is to reſtrain and ſimplify our reaſoning 


as much as poſſible- This depends entirely on 


„;; T 


ſurce of our miſtakes. We muſt truſt to no- 
thing but facts: Theſe are preſented to us by 


_ and cannot deceive. We ought, in 

nſtance, to ſubmit our reaſoning to the 
„ and never to ſearch for trutk, 
but by the natural road of experibent and ob-⸗- 
ſervation. Thus mathematicians obtain the ſo- 
lution of a problem, by the mere arrangement 


of data, and by reducing their reaſoning to ſu . 
| ſimple ſteps, and to concluſions ſo very obvious, | 


554 


Thordughly convinced of theſe truths; I have 
impoſed upon myſelf, as 2 law, neuer to ad- 
vance but from what is known to What is un- 
known; never to form any concluſion which is 
not an immediate conſequence neceſſarily flow- 


ing from obſervation and experiment; and al- 
ways to arrange the facts, and the concluſions 


which are drawn from them, in ſuch an order 


As {hall render it t moſt eaſy for: beginners in the 
5 itt | B 1 8 : | ſtudy 


be 


PREFACE. „ 


1 
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ſtudy of ry ncheniy bc eftund | 
as Hence I have been obliged to depart from 


the order uſually obſerved in courſes'of lectures 


_ and; treatiſes upon chemiſtry; which always al- 
' + Tume the firſt principles of the ſcience as known, 
whereas the pupil or the reader ſfiould never be 


ſuppoſed to know them till they have been ex- NE 


plained in ſubſequent lbſſons. In almoſt every 
inſtance, chemical authors and lecturers begin 

dy treating of che elements of matter, and by 
explaining the table of affinities ; without con- 


Aderings that, in ſol doingg they muſt bring the | 


principal pheneenafof chemiſtry into viewtar the 


very outſett: They make iuſe ef terms which have 
not been defmed, and ſuppoſe the ſeience to be 

5 AAA only: de- 

x Linning to teach. e att 


EY . like wiſe! to Hob conkdetivl aber 


Aue of chemiſtry/can be learned in a firſt-courle, 


Which is hardly ſufficient to make the language 
of che ſeience familiar to the ears, or the appara- 
tus familiar to the eyes. It is almoſt t impoſſible | 

to become a chemiſt in leſs” ene 


1 1 of conftan th e "9 


| Theſe inconvenience 3 are occaſioned, not * 
: much 


— 


PREPAOE, _ 
e eee as. by the 


method of teaching it; and, to avoid them, 1 


was chiefly induced to adopt a new arrangement 


of chemiſtry, which appeared to me more con- 


| ſonant to the order of Nature. I acknowledge, 
however, that in thus - endeavouring to avoid 


difficulties of one kind, I have found myſelf'in- 


volved in others of a different ſpecies, ſome of ' 
which I have not been able to remove; but 1 
am perſuaded, that ſuch as remain do not ariſe 
from the nature of the order 1 have adopted, 
but are rather conſequences of the imperfe&tion _ 
under which chemiſtry {till labours. This ſeiencs 
has many chaſms, which interrupt the ſeries 
of facts, and 'often render it extremely difficult 
to reconcile theſe with each other: It has not, 
ke the elements of geometry, the advantage of 
being a complete ſcience, the parts of which are 
all cloſely connected together: Its actual pro- 
greſs, however, is ſo rapid, and the facts, under 
the modern doctrine, have aſſumed ſo happy an 


arrangement, that we have ground to hope, even 
in our own times, to ſee it approach near to the 


# 


* 
8 ' . , o . | 
of which it is ſuſcep« 
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The rigorous law a ch 1 was never 5 
B 2 5 deviated, 
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abies: of forming no e which; are. 
hot fully warranted by experiment, and of never 
fſupplying the abſence of facts, has prevented me 
from comprehending in this work the branch 
of chemiſtry which treats of affinities, although 
it is perhaps the beſt calculated of any part of 
chemiſtry for being reduced into à completely 

: . yſtematic body. Meflrs Geoffroy, Gellert, Berg- 
wan; Scheele, De Morveau, Kirwan, and many 
others, have collected a great number of particu- 
lar facts upon this ſubject, which only wait for a 
Proper arrangement; but the principal data are 
ſtill wanting, or, at leaſt, thoſe we have are ei- 

ther not ſufficiently defined, or not ſufficiently 
proved, to become the foundation for a fo very _ 
important branch of chemiſtry: This ſcience of 
affinities, or elective attractions, holds the ſame | 

place with regard to the other branches of che- 


miſtry, that the higher or tranſcendental geome- 


' - try does with reſpect to the ſimpler and elemen- 
tary part; and I thought it improper to involve 
_ - thoſe ſimple and plain elements; which I flatter 
myſelf the greateſt part of my readers will eafily 
underſtand, in the obſcurities and difficulties which 
ſtill attend that other very uſeful and aha | 
branch of chemical ſcience. a 
Perhaps a ſentiment of ſelf. love may, * 
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muy perceiving it, have given additional force to 

_ theſe refleftions. Mr de Morveau is at preſent, 
engaged in publiſhing the article Afinity in we E 
Methodical Eneyclopædia; ; and I had more rea- 


ſoas than ene to decline entering . a work 


e ne af m7: vos 14208 


WW will, no doubt, be a matter of pen 


| 10 a treatiſe upon the elements of orally 3 
there ſhould be no chapter on the conſtituent 
and elementary parts of matter; but I ma 
here obſerve, that the fondneſs for reducing all 
the bodies in nature to three or four elements, 
proceeds from a prejudice which has deſcended 


to us from _ Greek pt e The notion 


proportions, nr all the known Aa: 
in nature, is a mere hypotheſis, aſſumed long 


before the firſt principles of experimental philo- 
: en or of chemiſtry had any exiſtence. In 


thoſe days, without poſſeſſing facts, they fram - 


ed ſyſtems; while we, who have collected facts, 
ſeem determined to reject even theſe, when 
| they do not agree with our prejudices. The 
authority of thoſe fathers of human philoſophy 
5 2 Rpt rout Wacht, and there is reaſon to 


'B3 © e 


5 1 


; fear that will even bear hard upon generations 
Jet to come. | 


Xl . i 25 ; oa remarkable, notwithſtanding the 
number of philoſophical chemiſts who have fup- 

ported the doctrine of the four elements, that 
there is not one who has not been led, by the 
evidence of facts, to admit a greater number of 
elements into their theory. The firſt chemical 


authors, after the revival of letters, conſider- 


end ſulphur and ſalt as elementary ſubſtances en- 
tering into the compoſition of a2 great number 
of bodies; hence, inſtead of four, they ad- 


mitted the exiſtence of ſix elements. Beccher 


| from the combination of which, in different pro- 
| portions, he ſuppoſed all the varieties of metal- 
be ſubſtances to be produced. Stahl gave a 


bew modification to this ſyſtem : And ſueceed-· 


7 ing chemiſts have taken the liberty to make or 
to imagine changes and additions of a ſimilar 
nature. All theſe chemiſts were carried along 


by the genius of the age in which they lived, 


being ſatisfied with afſertions-inſtead of proofs ; 


gh at leaſt, often admitting as proofs the ſlight - 


ws degrees a n unſupported: by that 
8 e ſtrietly 
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Kod as 


Z ftrialy . rigorous, analyſis, which is require by 
BOAR Bollaſophy. 1 12 r 27 4 Jes” 


All . can he id upon the number and 5 
nature of elements is, in my opinion, confined 


5 diſcuſſions entirely of a metaphyſical nature. 


The, ſubje& only furniſes us with indefinite. | 
problems, which may be ſolved in 3 thouſand 
different ways, not one of which, in all probabi- 
lüty, is conſiſtent with nature. I ſhall therefore, 
indiviſible atoms of which matter is compoſed, - 
it is extremely probable we know nothing at all 
about them; but, if we apply the term elements 
or principles bodies, to expreſs, our idea of the 
laſt point which analyſis is capable of reaching, 
wi. muſt admit, as elements, all the ſubſtances | 
into which we are able to reduce bodies by de. 
compoſition· Not chat we are intitled to affirm, 
chat theſe ſubſtances which we conſider as ſimple, 
may not themſelves, be compounded of two, or 
even of a greater number of more ſimple princi- 
ples; but ſince theſe principles cannot be le- 
parated, or rather ſince we have not hitherto 
diſcovered the means of ſeparating them, OP 
n 8 us as ſimple ſubllinces, and 
i | ͤ;’Ü x 
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we ought never to ſuppoſe them conipoiinded 
until experiment and obſervation have proved 


2, them to 580 11 ; | 


'S EY 


1 Ahe iis reflections upon the progreſs 5 


of chemical ideas naturally apply to the words ; 


by Which theſe ideas are expreſſed. Guided 

by the work Which, in the year 1787, Meſfrs 

Fe de Morveau, Berthollet, de Fourcroy, and'T 
compoſed upon the . Nomenclature of Chemiſtry, 


1 have endeavoured, as much as poſlible, to de- 


nominate ſimple bodies by ſimple terms, and I 
Was naturally led to name theſe firſt. It will be 


recollected, that we were obliged to retain that 
name of any ſubſtance by which it had been 
long known in the world, and chip in two caſes 

only we took the liberty of making alterations; 


firſt, in the caſe of thoſe which were but newly 
diſcovered, and had not yet obtained names, or 


at leaſt which had been known but for à ſhort 
time, and the names of which had not yet re- 
ceived the ſanction of the public; and ſecond - 
hp, When the names which had been adopted, 
whether by the ancients or tlie moderns, appear- 


ed to us 10 expreſs evidently ſalſe ideas; When 


| they confounded the ſubſtances, to which the) 


were _ wich others * vt different, 
* K . or 
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or n oppoſite qualities. - we made no 
b in this caſe, of fubſtituting other names 
in their room, and the greater number of theſe 

were borrowed from the Greek language. We 
c endeavoured to frame them in fuch a key 
„ expreſs the moſt general and the moſt 
cClharacteriſtic quality of the ſubſtances; and this 
was attended with the additional advantage both 
of aſſiſting the memory of beginners, who find 
it it difficult to remember a new word which has 
no meaning, and of accuſtoming them early to 
admit no word without ere Efe WO it Tone 
Comoros {pron oo e a | | 
To thoſe boten e are rmed uf the 
union of ſeveral ſimple ſubſtances, we gave new 
names compounded in ſuch a manner as the 
nature of the fubſtances directed; but, as the 
number of known double combinations is already 
very conſiderable, the only method by which we 
could avoid confuſion, was to divide theſe into 1 
claſſes. In the natural order of ideas, the name 
of the claſs or genus is that which n. * 
quality common to a great number of indivi- 
| duals; the name of the ſpecies, on the contra- = 
Ps WN a _ PII to certain indivi- 
TOR wy: ee e #4 
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Tbeſe Adeos are not, as Ge; may ima» 
ine, merely metaphyſical, but are eſtabliſhed | 
8 N ature... A child,” ſays the Abbe dg Con- 


dillac, ©. is taught to giye the name tree to the 


<&. firſt which is pointed out to him. The next 
tree he ſees preſents the ſame idea, and he 


s gives it the ſame name. This he does likewiſe | 
to a third and a fourth, till at laſt the word 
; Face Which he at firſt applied to an individual, 


comes to be employed by him as the name of _ 
4 aclaſs or a genus; it becomes an abſtract idea, 
which comprehends all trees in general. But 


3:8 when he learns that all trees do not ſerve the 
fame purpoſe, that they do not all produce 5 


the lame kind of fruit, he ſoon diſtinguuhes 
them by. ſpecific and particular names.” This 
is; the logic of all the ſciences, ag. is very na. f 
wur des ee Sp 4 N | 
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The RY for example, are eee 5 


the one conſtitutes acidity, and is common to all 


acids, and, from this ſubſtance, the name of the 


claſs or the genus ought to be taken; the other 
is peculiar to each acid, and diſtinguiſhes it from 


the reſt, and from this. ſubſtance is to be taken 
the name of the ſpecies. But, in the great- 
er number of acids, theſe two conſtituent ele - 
ments, 


5 PRE FA G n 
ments, the EFT EO wlnatpldicatd chat which 
"3s acidifies, may exiſt 33 proportions, 


or of ſaturation. This is the caſe. in the ſulphu : 


| ric and the ſulphurous acids; and theſe two ſtates 


of the ſame acid we have marked by varying the 
ee has e t 

een oft fi tou tt OA * 

Metalle fubſtabees ae FR 3 i 

to the joint action of the air and of fire, loſe 
their metallic luſtre, increaſe in weight, and af- 
ſame an earthy appearance. In this ſtate, like 
the acids, they are compounded” of a principle 
which is common to all, and of one which is pe- 


culiar to each. In the ſame way, therefore, we 


have thought proper to claſs them under a ge- 


neric” name, derived: from - the common prin- 
ciple ; for which purpoſe, we have adopted the 
derm oxyd;” and we diſtinguiſh them from each 
other by the particular name a e metal to 
which nn hers Rl . N ie 
eee eee 22 OET * N es thotlirn © 
AE tices which! in acts alt 
metallic oxyds' are ſpecific and particular prin- 


| ciples, are capable of becoming, in their turn, 


common prindples of a ek number of com- 


pounds. The comibinations' have 
"My been 


: 
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been long the only known ones in this kind 
Now, however, we know, from the experiments 
of Meſſrs Vandermonde, Monge, and Berthol- 
let, that earbon may be combined with iron, 
and perhaps with ſeveral other metals ; and that, 
from this combination, according to the propor- 
tions, may be produced ſteel, plumbago, & c. 
We know likewiſe, from the experiments of M. 
Pelletier, that phoſphorus may be combined with 
a. great number of metallic ſubſtances. Theſe 
Aifferent combinations we have claſſed under ge- 
neric names taken from the common. ſubſtance, 
with à termination which marks this analogy, 
ſpecifying them by another name * from * 
| 1 which, is Proper to . , 


The 1 1 — 5 . * 
this fimple ſubſtances was attended with ſtill 
greater difficulty; not only on account of their 
number, but particularly, becauſe we cannot 
expreſs the nature of their conſtituent principles 
without employing more compound names. In 


5 the bodies which form this claſs, ſuch. as the 


neutral falts, for inſtance, we. had, to conſider, 


3 Iſt, The acidifying principle, which is common 
to them all; ad, Ihe acidifiable principle which 
5 ae er g e 25d r e = 
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earthy, or end nn; which e the 
particular ſpecies of ſalt. Here we derived the 


name of each claſs of ſalts from the name ot the 
acidifiable principle common to all the indivi- 


duals of that claſs; and diſtinguiſhed each ſpecies 
FF e or me- 
ne baſis. 
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principles, may, nevertheleſs, by the mere diffe- 
rence of their proportion, be in three different 
ſtates of ſaturation. The nomenclature we 
have adopted would have been defective, had it 


not expreſſed theſe different ſtates; and this we þ | 
attained chiefly by changes of termination uni- 


ag applied to the 1 8 ſtate of the different 


"4 PRONE we hay as: 10 . Hs gel 
the name alone may be inſtantly found; what 


the combuſtible ſubſtance is which enters into 


any combination; whether that combuſtible ſubs 
ſtance be combined with the acidifying principle, 


and in what proportion; what is the ſtate of the. 
acid; with what baſis it is united; whether the 


ſaturation be exact, or er the acid or the 


baſis be in exceſs. 


. 


mt may ; bis | in that it it was not "BOY 
tte 0 attain all theſe different objects without 
de.eparting, in ſome inſtances, from eſtabliſnedd 
cuſtom, and adopting terms which; at firſt ſighht, 
may äppear uncouth and barbarous. But we 
, confidered that the ear is ſoon habituated to 
new words, eſpecially when they are connected 4 
With a general and rational ſyſtem. The names, 
| | f beſides, which were formerly employed, ſuch as 
lo 7owder of | algarath, galt of -alembrath, ponpbolir, 
| phogadenic water, tur bithi mineral, colruthur, and 
| many -others, :- were neither leſs barbarous nor 
leſs uncommon. It required a great deal of prae- en! 
"tice, and no ſmall degree of memory, to recollet — 
the ſubſtances to which they were applied; much 
more to recolle& the genus of combination to 
which they belonged. The names of oil of tar- 
far per deliquium, oil of vitriol, butter of arſenic 
and f antimony, flewers of zint, &c. were {till 
more improper, becauſe- they ſuggeſted falſe i- 
dies; for, in the whole mineral kingdom, and 5 
particularly in the metallic claſs, there exiſts no _ 
ſuch thing as butters, oils, or flowers; in ſhort, 5 
che ſubſtances to which theſe fallacious names 
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mes we publiſhed our eſſay on the Nomen- . 
clature of Chemiſtry, we were reproached/ for 


having changed the language which was ſpoken 


by our "mp which- they ds wil their - 


thoſe who reproach us on this erase. for- 


gotten that Bergman and Macquer urged us to 
learned Profeſſor of Upſal, M. Bergman, wxote, 
a ſhort time before he died, to Mr Morveau, 
he bids him ſpare ud inproper names: ; tboſc aubo 
are learned, will always be learned, and theſe -who 
and: q will thus e e n 5 obs 
| > Sus» an e a. es which is” 
5 founded; that I have given no 
Account of the opinions of thoſe who have gone 
before is} and have only ſtated my -own: with- 


out examining thoſe of others. By this L have 


been prevented from doing that juſtice to my 


aſſociates, and more eſpecially to foreign che- 
miſts, which I wiſhed to render them. But 1 


beſeech the reader to conſider, that, if 1 had fil- 


led an elementary work with a multitude of quo- 


tations, if I had allowed myſelf to enter into 


long diſſertations on the hiſtory of the ſcience, 


and the works of thoſe who have ſtudied it, I 
5 5 „ ES, - = 
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4; n lat ſight of the tube MO . * i 
view, and ſhould have Products, a work my 5 


* 


n i. Co ww hiſtory. af che kim, ate 


Acai mind, that we are to attempt in an ele. 


keep every thing out of view which may draw 

aſide the attention of the ſtudent. It is a foad 
which we ſhould be continually rendering more 

ſmooth, and from which we muſt endeavour te 


remove every obſtacle which can occaſion delay. 5 


he ſciences, from their own nature, preſent 


a ſufficient number of difficulties,, though we . 


add not thoſe which are foreign. But, beſides 2 
this, chemiſts will eaſily perceive, that, in the 
1 firſt part of my work, I make very little uſe of 
any experiments but thoſe which were made by 
myſelf. If at any time I have adopted, without 
acknowledgement, the experiments or the opi- 


nions of M. Berthollet, M. Fourcroy, M. de la 


Place, M., Monge, or, in general, of any of thoſe 
wWhoſe principles are the ſame with my own, it 
is owing to this circumſtance, that frequent in- 


tercourſe, and the habit of communicating our 
ideas, our obſervations, and our "ARR of think- 


ing, 


. 


% 


% 
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ing. to AY other, has eſtabliſhed between us 
a ſort of community of opinions, in which it is 
_ _ _ often difficult OY one e his own. | 


40 


Theſe ranked on wihs ada which 1 e 
myſelf obliged to follow in the arrangement of 
proofs and ideas, are to be applied only to the | 
-firſt part of this work. It is the only one which 
contains the general ſum of the doctrine I have 
adopted, and to which I Win to 1 a form 
— ER YT) Dr erg 1 


The feromd: ou is b ae of tables 
4 ob nomenclature of the neutral ſalts- To 
theſe 1 have only added general explanations; the 
object of which is to point out the moſt ſimple 
 - proceſſes for obtaining the different kinds of | 
known acids. This part contains nothing which 
1 can call my own, and preſents only a very 
ſhort abridgement of the reſults of theſe proceſ- 
ſes, extracted from the works of. different au- br 
thors. | 


In choked perde I have given à deſcription, 
in detail, of all the operations connected with 
modern chemiſtry. I have long thought that a 


1. 


* NEA 
r this Kind 9 much wanted, and 1 am 


7 5 convinced it will not be without its uſe. The 


method of performing experiments, and particu- 
larly thoſe of modern chemiſtry, is not ſo generally 


known as it ought to be; and had I, in the dif- 
ferent memoirs which I have preſented to tbe 
Academy, been more particular in the detail of 


5 tte manipulations of my experiments, it is pro- 


bable F ſhould have made myſelf, better under- 


ſtood, and the ſcience might have made a more 


rapid progreſs. The order for the different mat- 
ters contained in this third part appears to me 
almoſt arbitrary; and the only one I have ob- 
' ſerved is to claſs together, in each of the chapters 
of which it is compoſed, thoſe operations which 
are moſt connected with one another. I need 
hardly mention that this part could not be bor- 
rowed from any other work, and that, in the 
principal articles it contains, I could not derive 
aſſiſtance from any thing but . Se ' 
bo hee L have made e 1 oh 


1 that conclude this preface by tranſcribing, 
Uterally, ſome: obſervations of the Abbe de Con- 
dillac, which 1 think deſcribe, with a good dea! 
of truth, the ſtate of Chemiſtry at a period not 
"ar! diſtant Ns our own. Theſe obſervations | 


were 
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were made on a different ſubject; but * will 


not on this account, have leſs force, 1 the appli- 
0 cation of them be Juſt. _ 


8 of - 
*PY"y F -+ * * T4 1 x 
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55 7 | Inſtead of be obſervation. to the things 


ve wiſhed to Fg we have choſen rather to 
imagine them. | Adyancing. from one ill. found - 


ed ſuppoſition to another, we have at laſt be- 


wildered ourſelves amid a multitude of errors. 
Theſe errors, becoming pre; judices, . ate, of 
courſe, adopted as principles, and we thus be 
wilder ourſelves more and more, The method, 
too, by which we conduct our reaſohings i 
abſurd ; we abuſe words which we ds not un- 
derſtand, and call this the art of reaſoning. 
When matters have been brought this len oth, 
when errors have been thus accumulated, there | 
is. but one remedy, by which order can be 
reſtored to the faculty of thinking; this is, 
to forget all that we have learned, ta trace 


back our ideas to their ſource, to follow the 
train in which they riſe, and, as Lord Bacon 


ſays, to frame the human ace, a- 


new. 


n as we think ourſelves the more learn- 


2 ; * 


* 
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This remedy becomes the more difficult, a: 
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"0 . Mühe! it not be thought, that works which 
© treat of the ſciences with the utmoſt perſpi- 
'* cuity, and with the greateſt order and preciſion, 
- © muſt be underſtood by every body? The fact 
. thoſe who have neyer ſtudied any thing wil! 
N T underſtand them better than thoſe who have 
< ſtudied a great deal, and eſpecially than thoſe 
'© who have written a h deal.” e | 
COTE 0) DOB 5 Dig eoyigrttns eto! 
*.. 
In another a the Abbe de Condillac Lid: : 
© But, notwithſtanding, the ſciences have impro- 
5 © ved, becauſe philoſophers have applied them- 
x 5 ſelves with more attention than formerly to ob- 
n ſerve nature, and have communicated to their 
* language that preciſion. and accuracy which 
0 they have employed in their obſervations.— By 
3 Tg: their e "wy 285 realoried 
LP « boner?” OE Tine) 
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generality of this principle, offer only fallacious 
 Teſults, or, at leaſt, ſuch as are ſo complicated | 


with foreign circumſtances, as to miſlead the 


- judgement. But, when we ſeparately conſider 


the effects, ſo as to deduce each from the cauſe 
to which they ſeparately belong, it is eaſy to 


1 5 perceive. that the ſeparation of particles' by heat” 1 
is a conſtant and general law of nature. 25 


When we have heated a ſolid body to a cer- ' 
fain degree, and have thereby cauſed its parti- 


cles to ſeparate from each other, if we allow the 
body to cool, its particles again approach each 


other, in the ſame proportion in which they were 
ſeparated by the increaſed temperature; the bo- 
dy returns by the ſame degrees of expanſion | 


through which it before extended; and, "| 
brought back to the ſame temperature which it . 
: poſſeſſed at the commencement of the experi- 


ment, it - recovers exactly the ſame dimenſions 


which it formerly ocgupied. We are ſtill ve- 
ry far from being able to produce the degree of 

- abſolute cold, or total deprivation of heat, being 
unacquainted with any degree of coldneſs which 
we cannot ſuppoſe capable of {till farther aug- 


mentation; hence it follows, that we are inca- 
pable of ſos the ultimate particles of bodies 
to approach each other as near as poſſible, and 
that theſe particles of bodies do not touch each 
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this be a very ſingular concluſion, it is impoſſible | 
to be denied. _ 
lt may be ſuppoſed, that, ſince the Sarticilh of N 
bodies are thus continually impelled by heat to 
ſeparate from each other, they would have no 
connection between themſelves; and that, of 
conſequence, there could be no ſolidity in tia- 
ture, unleſs theſe particles were held together | 
by ſome other power which tended to unite 
them, and, ſo to ſpeak, to chain them together: 
This power, whatever be its cauſe, or manner 8 
of operation, is named Attraction. 
1 Thus the particles of all bodies may be con- 
: | fidered as ſubje& to the action of two oppoſite | 
powers, Repulſion and Attraction, between 
which they remain in equilibrio. So long as the 
attractive force remains ſtronger, the body muſt 
eontinue in a ſtate of ſolidity; but if, on the 
contrary, heat has ſo far removed theſe parti- 
cles from each other as to place them beyond 
| the ſphere of attraction, they loſe the coheſion 
. | they before had with each other, and the "Oy 
ceaſes to be ſolid. 5 
Water gives us a regular and conſtant exams 
ble of theſe facts. Whilſt below 32 of Fahren- 
— s ſcale 5 it remains ſolid, and is called ice. 
FF 5 Above 


9 Whenever the gere of heat occurs in the original, bb 


"HM by the author xecording te to Reaumeur' s thermome- 
: fe. - oe Ws 
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Above that degree of temperature, its e : 
being no longer held together by reciprocal at- 
traction, it becomes liquid; and, when we raiſe 
its temperature above 2122, its particles, giving 
way to the repulſion cauſed by the heat, aſſume 
the ſtate of vapour or gas, and the water is 
changed into an atriform fluid. 6 
The ſame may be affirmed of all bodies in 
nature: They are either ſolid, or liquid, or in 
the ſtate of elaſtic aëriform vapour, according 
to the proportion which takes place between 
the attractive force inherent in their particles, 
and the repulſive power of the heat acting upon 
theſe; or, what amounts to the ſame thing, in 
proportion to the degrees of 1 98 to YN they . 
are expoſed. | 
It is difficult to axes tale 1 
na, without admitting them as the effects of a 
real and material ſubſtance, or very ſubtile flu- 
id, which, inſinuating itſelf between the parti- 
cles of bodies, ſeparates them from each other. 
Even allowing that the exiſtence of this fluid 
may be hypothetical, we ſhall ſee in the ſequel 
that it explains the phenomena of nature in a 
very ſatisfactory manner. | 
rag ſubſtance, whatever | it 18, , din the cauſe : 
he of 


ou * * js x / 


ter; but the Cay: 1 thought it more convenient to 
uſe Fahrenheit's ſcale, as more generally as and ur- 
derſtood i in Britain. T. | | 
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of heat, or, in other words, the fenſation which 
we call warmth, being cauſed by the accumula- 

tion of this ſubſtance, we cannot, in ſtrict lan- 
guage, diſtinguiſh it by the term heat, becauſe 
the ſame name would then very improperly ex- 
preſs both cauſe and effect. For this reaſon, in 

the memair which I publiſhed'in 1777 „J gave 
it the names of igneous fluid and matter of heat: 
And, ſince that time, in the work + publiſhed 
by Mr de Morveau, Mr Berthollet, Mr de Four- 
croy, and myſelf, upon the reformation of che- 
mical nomenclature, we thought it neceſſary to 


reject all periphraſtic expreſſions, which both _ 


lengthen phyſical language, and render it leſs - 
diſtin, and which even frequently does not 
_ convey ſufficiently;juſt ideas of the object in- 
tended. ' Wherefore, we have diſtinguiſhed the 
caufe of heat, or that exquiſitely elaſtic fluid 
which produces it, by the term of caloric. Be- 
ſides, that this expreſſion fulfils our object in the 
ſyſtem which we have adopted, it poſſeſſes thisfar- 
ther advantage, that it accords with every ſpecies 
of opinion; ſince, ſtrictly ſpeaking, we are not 
obliged to ſuppoſe this to be a real ſubſtance, it 
being ſufficient, as will more clearly appear in the. | 
ſequel of this work, that it be conſidered as the 
ee e ee 
| -  ColleQions of the French Academy of Sciences s for 5 
that year, p. 420. | EET 
. * New Chemical Nomenclature, | 553 
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n cauſe, hates that may be, which ies | 
parates the particles of matter from each other; "nh 
ſo that we are till at liberty to inveſtigate its of: 
fects in an abſtract and mathematical manner. 
In the preſent ſtate of our knowledge, we are 
unable to determine whether light be a modifi- | 
cation of caloric, or if caloric be, on the contra- 
ry, a modification of light. This, however, i "Y 
indiſputable, that, in a ſyſtem where only deci- 
ded facts are admiſſible, and where we avoid, ag 
far as poſſible, to ſuppoſe any thing to be, that 
is not really known to exiſt, we ought proviſion- 
ally to diſtinguiſh, by. diſtin& terms, ſuch things 
as are known to produce different effects. We 
therefore diſtinguiſn light from caloric; though 
ue do not therefore deny that theſe have certain 
qualities in common, and that, in certain cir- 
cumſtances, they combine with other bodies al- 
moſt in the ſame manner, and Produce, in pan 
the ſame effects. | 
What I have already ſaid may e to as 
: termine the idea affixed to the word calorio; 
but there remains a more diſſicult attempt, 
which i is, to give a juſt conception of the man- 
ner in which caloric acts upon other bodies. 
Since this ſubtile matter penetrates through the | 
pores of all known ſubſtances ; fince there are 
no veſſels through which it cannot eſcape ; and, 
conſequently, as there are none which are capa - 


Wd of ng it; we can only come at the 
0 
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OSA of i its properties by effects W hielr "irs | 
fleeting and difficultly afcertainable” It is in 
thoſe things which we neither fee nor feel, that 
it is elpecially neceſfary to guard againſt the ex. 
| fravagancy of our imagination, which for ever 
inclines to ſtep beyond the bounds' of truth, 4 and 
is very Uficultly reſtrained "within the narrow 
limits' A 9 
We have already ſeen, chat the e body 
becomes ſolid,” or fluid, or deriform, according 
to the quantity of caloric by which it is pene- 
trated ; or, more ſtrictly, according as the 7 
UH force exerted by the caloric is equal to, 
ſtronger, or weaker, than the attraCtion of of ard 
particles. of the body it acts upon. 
But, if theſe two powers only exiſted; bodies 
would become liquid at an indiviſible degree of 
the thermometer, and would almoſt inſtantane- 
ouſly paſs from the ſolid ſtate of aggregation to 
that of aëriform elaſticity. * Thus water, for in- 
| ſtance, at the very inſtant when it ceaſes to be 
ice, would begin to boil, and would be tranf. 
formed into an aëriform fluid, having its parti- 
cles ſcattered indefinitely through the ſurround- 
ing ſpace. That this does not happen, mult de- 
pend upon the action of fome third power: The 
preſſure of the atmoſphere prevents this ſepara- 
tion, and cauſes the water to remain in the li- 
quid ſtate until raiſed to the temperature indica - 
ted bye 2129 on the ſcale of Fahrenheit $ thermo- 
LES D 4 | ; 1 ; 
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meter; he quantity of caloric which it 99 
in the lower temperatures being inſ en Kt 
overcome the preſſure of the atmoſphere. 
 ... Whence it appears that, without this atmo- 
| * preflure, we ſhould not have any perma- 
nent liquid, and ſhould only ſee bodies in that 
ſtate of exiſtence in the very inſtant of melt- 
ing; for the ſmalleſt additional caloric. would _ 
then inſtantly ſeparate their particles, and __ 
pate them through the ſurrounding medium. Eb 
Beſides, without this atmoſpheric preſſure, we 
ſhould not even have any proper aëriform fluids; 
becauſe the moment the force of attraction i is 
overcome by the repulſive power of the caloric, 5 
$3 the particles of bodies would ſeparate themſelves 
== indefinitely, having nothing to give limits-to . 
= their expanſion, unleſs their own gravity might, 
Collect them wut dh ſo as to form an atmo- 
E: py . ſphere. 1 17 3 "3 . | 
=: Simple lezen upon the molt e common e ex⸗ 
- periments, is ſufficient. to evince the truth of 
| theſe poſitions. They are more particularly 
| proved by. the following. experiment, which I 
publiſhed in the Memoirs of the French Aca- | 
demy of Sciences for. 1777, p. 46 | 
. * mY hene Ether * T1 ſmall 
ee narrow 
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narrow glaſs veſſel, A, (Plate VII. Fig. 17. 95 
ſtanding upon its ſtalk P; the veſſel, which is 
from twelve to fifteen lines diameter, is covered 
by a wet bladder, tied round its neck with ſe- 
veral turns of ſtrong thread; for greater ſecuri- 
ty, a ſecond bladder is fixed over the firſt. The 
veſſel ſhould be filled in ſuch a manner with the 
ether, as not to leave the ſmalleſt portion of air; - 
between the liquor and the bladder. It is now 
placed under the recipient BCD of an air- pump, 
of which the upper part B is fitted with a lea- 
thern collar, through which paſſes a wire EF, 
having its point F very ſharp; and in the ſame: 
receiver there is placed the barometer GH. The 
whole being thus diſpoſed, let the recipient be 
exhauſted, and then, by puſſing down the wire 
EF, a hole is made in the bladder: Immediate- ch 
5 ly the ether begins to boil with great violence, | 
and is changed into an elaſtic a&riform fluid, 
which fills: the receiver. If the quantity of ether 
| be, ſufficient, to leave a few drops in the phial 
after the evaporation is finiſhed, the elaſtic 
fluid produced will ſuſtain the mercury in the 
| barometer attached to the air-pump, at eight 
or ten inches in Winter,, and from n to. 
. twenty 


. premiſebients that: l i 0 very e e RA 
mable liquor, having a conſiderably ſmaller ſpecific gravis . 
| bis then Ne or even e " mages 1 | 
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55 85 ment more complete, we may introduce a ſmall 


thermometer into the phial A, containing the 
"ether, Which will be found to eee 


= during the evaporatio n. 


The only effect produced i in this bnptinionr | 
Is; the taking away the weight of the atmo- 


E ſphere, which, in its ordinary fate, preſſes on 


che ſurface of the ether; and the effects reſult- 
ing from this removal identi- prove, that, in 
the ordinary temperature of the earth, ether 


Z would always exiſt in an acriform ſtate, but for 


the preflure of the atmoſphere, and that the 

change of the ether from the liquid to the acri- 
form ſtate i is accompanied by a conſiderable di- 
minution of temperature; becauſe, during the 


= evaporation, a part of the calorie, which was be-. 
fore in a free ſtate, or at leaſt in equilibrio + in- 
the ſurrounding bodies, combines with the ether, 


and cauſes it to alume the aëriform ſtate. £ 
- ſame experiment Oe 640 10 eva- 


* 5 ld bk 5 more 1 ic 35 Fo. had 


8 ſpecified the degrees of the thermometer at which theſe 


119 460 of the mercury in the barometer : are e produced, —T, 


4 1 ſhould rather ſuppoſe, according to Mr "28 7 8 


own principles; that the evaporation is produced in eonſe- 
quence of the equilibrium between the repulſive force of the 


caloric contained in the ether, and the reſiſtance to expanſion 
exerted by. the atmoſpheric Ws bein 8 removed. 298 
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porable fluids, fach as aud, ati; ande even 
mercury; with this difference, that the atmo- 
ſphere, formed in the receiver by alkohol only; 
lupports the attached barometer about one inen 
in winter, and about four or five inches in um, 
mer; that formed by water, in the ſame ſituation, 
nlaiiſes the mercury only a few lines; and that 
9 produced by quickſilver raiſes it but a few frac- 
tions of a line. There is therefore leſs fluid eva 
porated from alkohol than from ether, leſs from 
water than from alkohol, and ftill leſs from mer- 
cury than from either; conſequently there is leſs 
caloric employed, and leſs cold produced, which 
quadrates exach with the reſults as tho _ 
biments. 17905 2 5 
55 eee eee proved Wp 
5 vidently, that the a&riform ſtate is a modification 
of bodies dependent” on: the degree of tempera · 
ture, and on the preſſure which theſe bodies unn, 
dergo. In a Memoir read by Mr de la Place ank 
muyſelf to the Academy in 1777, which has not 
been printed, we have ſhewn, that, when ether is 
ſubjected to a preſſure equal to twenty-eight inch- 
es of the barometer, or about the medium — : 
ure of the atmoſphere, it boils at the temperature 
of about 104 or 10.25 of the thermometer. 
Mr de Luc, who has made ſimilar experiments 
with ſpirit of wine, finds it to boil at 182.7 55 
And all the world knows that water boils at 212. 
Now, boiling being only the evaporation of a 
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. 


| ned or the moment of its paſſing via the 
fluid to the acriform ſtate, it is evident that, if 
we keep ether an, at or above the tem- 
perature of 106.25, and under the common 
preſſure of the atmoſphere, we ſhall have it al- 


ways in an elaſtic aëriform ſtate ; and that the 
fame thing will happen with alkohol when a- 


bove 182.7 5 and with water when above 212* 
all which are perfectly conformable to ms fol 5 
lowing experiment “. 


I filled a large veſſel ABCD Plat vl. Vis. | 
x5.) with water, at 110.75%, or 113*t I ſuppoſe 


the veſſel tranſparent, that we may ſee what 


takes place in the experiment; and we can ea- 


ſily hold the hands in water at that temperature 
without inconvenience. Into this veſſel I plunged 


ſome narrow-necked bottles F, G, filled with the 
water and turned up, ſo as to reſt on their mouths 
on the bottom of the veſſel. Having next put 


ſome ether into a very ſmall matraſs, with its 
neck, a b c, twice bent as in the plate, [plunged 


this matraſs into the water, having its neck in- 


| ſerted into the mouth of one of the bottles F. 
Immediately on feeling the effects of the heat, 
communicated to it by the water in the veſſe! 


ABCD, the ether began to boil, and the caloric, 
entering i into combination n i, * it in. 
| "6 to 


o Vide- Memoirs of the French Academy, « anno 1780, 


* r 
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ts an elaſtic ariform: fluid, with which I filed 


| ſeveral bottles ſucceſſively, F, G, &c. 
"This is not the place to enter upon the exami- 


nation of the nature and properties of this aëri- 


form fluid, which is extremely inflammable; 


but, confining myſelf to the object at preſent in 


view, without anticipating circumſtances, which 

I am not to ſuppoſe the reader to know, I ſhall 
only obſerve, that the ether, from this experi- 

ment, is almoſt only capable of exiſting in the 


_ a&riform ſtate in our uſual temperatures; for; ifi 


the weight of our atmoſphere was only equal to 
between 20 and 24 inches of the barometer, in- 
" ſtead. of 28 inches, we ſhould never be able to 
obtain ether in the liquid ſtate, at leaſt in ſum- 
mer. The preparation of ether would conſe- 


— 935 quently be impoſſible upon mountains of a mo- 


derate degree of elevation, as it would be con- 
verted into gas immediately upon being produ- 
ced, unleſs we employed recipients of extraor- 
dinary ſtrength, aſſiſted by refrigeration and 
compreſſion. And, laſtly, the temperature of the 


blood being nearly that at which ether paſſes | 


from the liquid to the acriform ſtate, it muſt eva- 
porate in the prime viz, and conſequently it is 
very probable that the medical properties of this . 
fluid depend chiefly upon its mechanical effect. 
Theſe experiments ſucceed better with nitrous 
ether, becauſe it evaporates in a lower tempera- 
125 ture than ſulphuric ether. It is more difficult 
1 to 


5 * 
# 


„ ener 


«to obtain alkohol i in the acriform Hate; ; decanth 
As it requires a temperature of 182.7 5 to raiſe 
it to vapour, the water of the bath muſt be al- 


| + moſt boiling, and it is impoſſible to ange the 


hands into it at that temperature. 

It is evident that, if water were ed; in the 
| foregoing experiment, it would be changed i in- 
to gas, when expoſed. to a temperature ſuperior | 
fo that at which it boils Although thoroughly 
convinced of this, Mr de la Place and myſelf 


_ © Judged it neceſſary to confirm it by the follow- 


ing direct experiment. We filled a glaſs-jar, A, 
(Plate VEL Fig. 5.) with mercury, and placed 
it, with its mouth downwards, i in a diſh, B, like- 
£ wiſe filled with mercury, and introduced about 
two drams of water into the jar, Which roſe to 
the top of the mercury at CD; we then plun- 


geld the whole apparatus into an iron boiler, 


EFGH, full of boiling ſea· water of the tempe- 
rature of 223. 25% placed upon the furnace 


5 GHIK.. 80 ſoon as the water over the mercu- 
yy reached the temperature of 2125 it began to 


boil; and, inſtead of only filling the ſmall ſpace 
Ac, it was converted into an aëriform fluid, 


wich filled the whole jar; the mercury even 


deſcended below the ſurface of that in the diſh 

ZB; and the jar muſt have been overturned, if it 

hac not been very thick and heavy, and fixed to 
the diſh by means of iron wire. Immediately 
after 3 the 1 8 from the boil- 
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the, mercury Gol to its 2 ations _ oh | 
water returned again to the atriform ſaves in a 


few ſeconds after e the t mM the : 


boiler. | 


We have 5 A cer 8 pe Libllans wt 


ces, which ate convertible into elaſtic acriform | 
| fluids, by degrees of temperature not mueh ſus | 


perior to that of our atmoſphere. We. ſhall af. 


terwards find that there are ſeveral others which 
undergo the ſame change in ſimilar circumſtan- 
ces, ſuch. as muriatic or marine acid, ammeniae 
or volatile alkali, the carbonic acid or fixed air. 
the ſulphurous acid, &c. All theſe are perma- 


nently elaſtie in or about the mean temperature 
of the atmaſphere, and and its common e 


ſure. ; N 25 


All theſe facts, which could be ads mmi 


| plied it neceſſary, give full right to aſſime, as a 
general principle, that almoſt every body in na- 


ture is ſuſceptible of three ſeveral ſtates of exiſt» 


| ence, ſolid, liquid, and atriform . and that theſe 5 
three ſtates of exiſtence depend upon the quan- 
tity of caloric combined with the body. Hence 1 


forwards I ſhall expreſs theſe elaſtic acriform 


Huids by the generic term ga; and in each ſpe- 


cies of gas I ſhall diſtinguiſh between the calo« 
ric, which in ſome meaſure ſerves the purpoſe of 
a ſolvent; and the ſubſtance, which, in combina: 
tion with the N forms the baſe of the 8 
if . 


* runs 


- 


© To theſe baſes of the different gaſſes, hich | 
ne hitherto but little known, we have been ob⸗ 


liged to aſſign names: Theſe ſhall be enumera- 
ted in Chap. IV. of this work; when I have pre- 


viouſly given an account of the phenomena at- 


tendant upon the heating and cooling of bodies, 
and when I have eſtabliſhed preciſe ideas con- 
cernig the compoſition of our atmoſphere. 

We have already ſhewn, that the particles of 
every ſubſtance in nature exiſt in a certain ſtate 


of equilibrium, between that attraction which 


tends to unite and keep the particles together, 
and the effects of the caloric which tends to 


ſeparate them. Hence, caloric, not only ſur- 


rounds the particles of all bodies on every ſide, 


but fills up every interval which the particles 


of bodies leave between each other. We may 
form an idea of this, by ſuppoſing a veſſel fill- 
ed with ſmall ſpherical leaden bullets, among 


which a quantity of fine ſand is poured ; this, 


inſinuating itſelf into the intervals between the 
bullets, will fill up every void. The balls, in 


this compariſon, are to the ſand which ſurrounds 


them exactly in the ſame ſituation as the parti- 
eles of bodies are with reſpect to the caloric; 


with this difference only, that the balls are ſup- 


poſed to touch each other, whereas the parti - 


cles of bodies are not in contact, being retained 
at a ſmall diſtance from each other, by the ca- 
1 


— * 
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I, inſtead of ſpherical balls, we ſubſtitute ſolid 
bodies of a hexahedral, octohedral, or any other 
- ow figure, the capacity of the intervals be- 
_ tween them will be leflened, and by 
will no longer contain the ſame quantity of ſand. 
The fame thing takes place with reſpect to natu- 
ral bodies; the intervals left between their par- 
ticles are not of equal capacity, but vary in con- 
ſequence of the different figures and magnitude 
of their particles, and of the diſtance at which 
theſe particles are maintained, according to the 
_ exiſting proportion between their inherent attrac- 
tion, and the repulſive force ETON upon . 
by the caloric. | 

In this manner we 1. underſtand the fol 
lowing expreſſion, introduced by the Engliſh phi- 
loſophers, who have given us the firſt preciſe ideas 
upon this ſubject ; the capacity of bodies for con- 
taining the matter of heat. As compariſons with 
ſenſible objects are of great uſe in aſſiſting us to 
form diſtin& notions of abſtract ideas, I ſhall en- 


deavour to illuſtrate this, by inſtancing the phe- | 


nomena which take place between water and bo- 
dies which are wetted and penetrated by it, with a 
few reflections. . 

If equal pieces of different kinds of wood, ſap= 
poſe cubes of one foot each, be immerſed in 
water, the fluid gradually infinuates itſelf into 
their pores, and the pieces of wood are aug- 
mented beth. in weight and magnitude: Each 
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8 of wood will imbibe a different quantity” | 
of water; the lighter and more porous woods 
will admit a larger, the compact and cloſer | 
grained will admit a leſſer quantity; for the 
Proportional quantities of water, imbibed by the 
pieces, will depend upon the nature of the con- 
ſtituent particles of the wood, and upon the 
greater or leſſer affinity ſubſiſting between them 


and water: Very reſinous wood, for inſtance, 


though it may be at the ſame time very porous, 


will admit but little water. We may therefore 
ſay, that different kinds of wood poſſeſs differ- 


ent capacities for receiving water; and we may 


even determine, by means of the augmentation 


of their weights, what quantity of water they 


have actually abſorbed ; but, as we are ignorant 
how much water they contained- previous to im- 
merſion, we cannot determine the abſolute quan- 
tity they contain after being taken out of the 
water. 

The ſame „ undoubtedly take 
place with bodies that are immerſed in caloric; 
taking into conſideration, however, that water 
is an incompreſſible fluid, whereas caloric is, on 
the coſitrary, endowed with very great elaſtici- 
ty; or, in other words, the particles of caloric . 
have a great tendency to ſeparate from each 
other, when foreed by any other power to ap- 
proach ; .this difference muſt of neceſſity occa- 
ſion 
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ſion very conſiderable diverſities in the reſults 
of experiments made upon theſe. two ſubſtan- 

ces. 
Hlaving eſtabliſhed hoſe. 3 ad Gmple 585 
poſitions, it will be very eaſy to explain the ideas 
which ought to be affixed to the following ex- 
preſſions, which are by no means fynonymous, 
but poſſeſs each a ſtrict and determinate meaning, 
as in the following deſinitions: 

Free caloric, - is that which is not — 
in any manner with any other body. But, as 
we live in a ſyſtem to the matter of which calo- 
ric has a very ſtrong adheſion, we are never 
able to obtain it in the ſtate of abſolute free- 
Combined caloric, is that which is fixed in bo- 
dies, by affinity or elective attraction, ſo as to 
form part of the ſubſtance of Ge da ow” 
part of its ſolidity. - * _ | 
By the expreſſion ſpecific algo. of becles | 
we underſtand the reſpective quantities of calo- 
ric requiſite for raiſing a number of bodies of 
the ſame weight to an equal degree of tempe- 
rature. This proportional quantity of. caloric 
depends on the diſtance between the conſtitu- 
ent particles of bodies, and their greater or leſſer 
degrees of coheſion; and this diſtance, or rather 
the ſpace or void reſulting from it, is, as I have 


already obſerved, called the 0 of bodies for : 


containin 2 caloric. 
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Heat, conſidered as a fonkaric: or, n other 


words, ſenſible heat, is only the effect produ- 


ced upon our ſentient organs, by the motion or 


poaſſage of caloric, diſengaged from the ſur- 
rounding bodies. In general, we receive im- 


preſſions only in conſequence! of. motion, and it 
might be eſtabliſhed as an axiom, That, W1TH- 


' OUT MOTION, THERE IS NO SENSATION. This 


general principle applies very accurately to the 


_ ſenſations of heat and cold: When we touch a 
cold body, the caloric, which always tends to 
become in equilibrio in all bodies, paſſes from 


our hand into the body we touch, which gives 
us the feeling or ſenſation of cold. The direct 
contrary happens, when we touch a warm bo- 
dy, the caloric then, in paſſing from the body 


into our hand, produces the ſenſation of heat. 


If the hand and the body touched be of the ſame 
temperature, or very nearly ſo, we receive no im- 


| preſſion, either of heat or cold, becaufe there is 


no motion or paſſage of caloric; and thus no 
ſenfation can take place, without ſome N pon- 


dent motion to occaſion it. 


When the thermometer riſes, it hows, that 
free caloric is entering into the ſurrounding | 
bodies : The thermometer, which is one of theſe, 
receives its ſhare in proportion to its maſs, and 


to the capacity which it poſſeſſes for containing 
caloric. The change, therefore, which takes 


__ _ the W only announces a 
| cuange- 
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change of place of the caloric in thoſe bodies, of 
which the thermometer forms one part; it only 
indicates the portion of caloric received, without 
being a meaſure of the whole PO diſengaged, f 


diſplaced, or abſorbed. 
The moſt ſimple and- moſt 7 method for 


determining this latter point, is that deſcribed: 


by Mr de la Place, in the Memoirs of the Aca- + 


_demy, for the year 1780, p. 364; a ſummary 
explanation of which will be found towards the 
concluſion of this work. This method conſiſts 
in placing a body, or a combination of bodies, 

from which caloric is diſengaging, i in the middle 
of a hollow ſphere of ice; and the quantity of 
ice melted becomes an exact relative meaſure of 

the quantity of caloric diſengaged, It is poſlible, 
by means of the apparatus which we have got 
conſtructed upon this plan, to determine, not as 


has been pretended, the capacity of bodies for 5 i 


containing heat, but the ratio of the increaſe or 
diminution of capacity produced by determi. 


nate degrees of temperature. It is eaſy with 


the ſame apparatus, by variouſly combined ex- 
| periments, to determine the relative quantities 
of caloric neceſſary for converting ſolid ſubſtan- 
ces into liquids, and liquids. into elaſtic aëriform 


54 fluids; and vice | verſa, what quantity of calo- 


ric eſcapes from elaſtic vapours in changing to 
liquids, and what quantity eſcapes from liquids 
 Suring their converſion into ſolids. Perhaps, when 
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experiments ſhall have been made with ſufficient 
accuracy, we may one. day be able to determine 


the proportional quantities of caloric neceflary for 


| 6 producing the ſeveral ſpecies of galles. 1 ſhall 


hereafter, in a ſeparate chapter, give an account 0 


of the principal reſults of ſuch experiments as 
have been made upon this head. 


It remains, before finiſhing this article, to ſay 


a few words concerning the cauſe of the elaſti- 
City of gaſſes, and of liquids in the ſtate of va- 
pour. It is by no means difficult to perceive | 
that this elaſticity depends upon that of caloric, 
which ſeems to be the moſt eminently elaſtic 
body in nature. Nothing is more readily con- 
- ceivable, than that one body ſhould become e- 
laſtic, by entering into combination with ano- 


ther body poſſeſſed of that quality. We muſt 


1 allow that this is only an explanation of elaſti- 
city, by an aſſumption or elaſticity; we thus on- 
ly remove the difficulty one ſtep farther, and 


the reaſon for caloric being elaſtic, ſtill remains 


-unexplained. Elaſticity in the abſtract is mere- 
ly a ſuppofable quality inherent to the particles 


of bodies, by virtue of which they recede from | 
each other when forced together. This tenden- 


cy in the particles of caloric: to ſeparate, - takes 
place even at conſiderable diſtances. We {hall 
be ſatisfied of this, when we conſider that air 
is capable of undergoing great compreſſion, 

5 which N that its N were . 7 
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vat a kviddradic” diſtance 055 180 other; 


for the power of approaching together cer 


_ ty ſuppoſes a previous diſtance, at leaft equal to 


the degree of approximation : Conſequently, thoſe 5 


particles of the air, which are already conſide- 


rably diſtant from each other, tend to ſeparate 
till farther, If we produce Boyle s vacuum 
5 large receiver of an air- pump, the laſt par- 


tion of air which remains extends itſelf uniform- 
5 9 through the whole capacity of the veſſel, 
however large, filling it. completely, and preſſ- 


ing every where againſt its ſides: We cannot 
explain this fact, without ſuppoſing that the par- 
ticles make an effort to ſeparate themſelves .on 


every fide ; and we are quite ignorant at what 


diſtance, or in What e of f rarefaction, this | 


5 effort geaſes to act, | 8 


In the above experiments a true repatilon : 
takes place between the particles of elaſtic | 


fluids; at leaſt, circumſtances occur exactly as 
1 ſuch a repulſion actually exiſted: and we have 
a right to conclude, that the particles of caloric 


= — repel each other. When we are once 


permitted to ſuppoſe this repelling force, the 
- theory of the formation of gaſſes, or atriform 


fluids, becomes perfectly ſimple; though we . 


muſt, at the ' ſame time, allow, that it is ex- 


EE. tremely difficult to form an accurate concep- 


— 


tion how this repulſive force acts upon very mi. 


1 4 1 nute 
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nute particles placed at great Aiden from each : 
other. 8 5 
It is, PER more . to ſuppaſe, that 


the particles of caloric have a ſtranger mutual 
'  attraCtion - than thoſe of any other ſubſtance, 


and that theſe latter particles are torn aſunder 


in conſequence of this ſuperior attraction of the 


particles of caloric, which forces them between 


the particles of other bodies, that they may be 
able to reunite with each other. We may ob- 
BY ſerve ſomething. analogous to this idea 1 in the phe- 


nomena which occur when a dry ſponge is dipt 
in water: This ſponge ſwells ; its particles ſepa- 


rate from each other; and all its intervals are 


5 filled by the water. It is evident, that the ſponge, 


in the act of ſwelling, has acquired a greater 
capacity £ for 9 water than 1 it had when 


Op 


„ This aſfertion FD not ſeem well founded: That, in 
the act of ſwelling, the ſponge receives miore water. than it 


held when dry, is very evident; and that, in conſequence of 


- its fibres being ſtretched, more room is left between them, is 


likewiſe true: But if, by capacity for receiving water, we 
are to underſtand that quality inherent i in the ſponge for i im- 
bibing water, in conſequence of the diſpoſition and peculiar 
ſtructure of its parts, this remains the ſame when perfectly 


| dry as when filled completely with moiſture ; or, if we con- 


ſider its capaeity to indicate its diſpoſition for receiving ad- 


© ditional water, this muſt be greateſt when perfectly dry, and 
muſt diminiſh in ae as dhe water 18 8 inte Re. 0 
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dry. But we cannot certainly maintain, that 
the introduction of water between the particles 
of the ſponge has endowed them with a repul- 
five power, which tends to ſeparate them from 
each other; on the contrary, the whole phe- 
nomena are produced by means of attractive 
powers: Theſe are, The gravity of the water, 
and the power which it exerts on every ſide, 
in common with all other fluids; The force of 
attraction, which takes place between the parti- 
cles of the water, cauſing them to unite toge- 
ther; The mutual attraction of the particles of 
the ſponge for each other; and, The recipro- 
cual attraction which exiſts between the particles. 
of the ſponge and thoſe of the water. It is a- 
ſy to underſtand, that the explanation of this 
fact depends upon properly appretiating the in- 
 -tenlity of, and connection between, theſe ſeve- 
ral powers. It is probable, therefore, that the 
. ſeparation of the particles of bodies, occaſioned | 
by caloric, depends in a ſimilar manner upon a 
certain combination of different attractive powers, 
which, in conformity with the imperfection of 2 
our knowledge, we endeayour to expreſs by ſay- 
ing, that caloric communicates a power of 1 
„ ſion to the nies: of * : ; 
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Coneral 22 concerning the Formation and Come WW 
ae of ou demoſphere, „„ Ie ks 


— 


Ter views which I have taken 7 the for- 

mation of elaſtic acriform fluids or gaſ- 

__ "ſes, throw great light upon the original forma- 

tion of the atmoſpheres of the planets, and par- 

: ticularly of that of our earth. We readily con- 

., *ceive, that it muſt neceſſarily conſiſt of a mix- 

ture of the following ſubſtances: Of all bodies 

that are ſuſceptible of evaporation, or, more 

ſtricthy ſpeaking, which are capable of retain- 
ang the ſtate of aëriform elaſticity in the tem- 

perature of our atmoſphere, and under a preſſure 

equal to that of a column of twenty-eight inches 

of quickſilver in the barometer; and, of all ſub- 

ſtances, whether liquid or ſolid, which are ca- 

-,- 2 pable of being diflolved- : in this mixture of 2 

rent gaſſes, - 2 

- To fix our ideas more - clearly ceſpedting this 

' fabje&, which has not been hitherto ſufficient- | 

iy conſidered, let us, for a moment, conceive 
What change would take place in the various 

ange 


= TT =. E 
_— = : i ; — A . 
= 1 
= Arms = = = PR es: 2 — Pod ——— —— — n ** 
—__ * 2228 S r —— _— — — 5 n - "Co Ab ARR rye: a RC 
———— Oo 4 nes — — —2—ũ¶m———— D— — * N 4 — — 2 — 4p Piles" _ , N — 
* PI ws — - Þ — . > * 2 cats a PR ** je -=4 7 
* Þ N * 8 4 % 2 7 
; d C - 
- : þ 0 
* " . 1 N * 5 5 
* * * 4 . 
4 ; \ b - 
. 1 % * K y 


—— 
8 _— 
rr 


ek 


P e + ea 
— awe Ac G — — mY 


—— — 2 —— * 


— 


05 . =: 


* Fubſtances wha compoſe our earth, if its tem- 


gk perature- were ſuddenly altered. If, for inſtance, | 


we were ſuddenly tranſported to the region of 


the planet Mercury, where probably the com- 


mon temperature is much ſuperior to that of 
| boiling water; the water of our world, and all 


the other fluids which are ſuſceptible of. the gaſ- 


leous ſtate, at a temperature near to that of 
boiling water, even quickſilver itſelf, would be- 
come ec and all theſe ſubſtances, being 
changed into rem aëriform fluids or gaſ- 
ſes, would become part of the new atmoſphere. 
| Theſe new ſpecies of airs or gaſſes would mix 
with thoſe already exiſting, and certain recipro- 
cal decompoſitions and new combinations would 
take place, until ſuch time as all the elective At- 
tractions or aflinities ſubſiſting among all theſe 
new and old gaſſeous ſubſtances had operated 
fully; after which, the elementary principles 
compoling theſe gaſſes, being ſaturated, 7 8 
remain at reſt. 33 
We muſt attend to this, ne . eren 
in the above hypothetical ſituation, certain 
bounds would occur to the evaporation of theſe 
ſubſtances, produced by means of that very 
. evaporation itſelf: For as, in proportion to the 
increaſe. of elaſtic: fluids, the preſſure of the at- 
moſphere would be augmented ; as every de- 
gree of preſſure; tends, in ſome meaſure, to pre- 
yent evaporation ; - _— as: even the moſt eva- 
ö porable 


* > 
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4 porable fluids can reſiſt 3 = 1 | 
| High temperature without evaporating, if pre- 
| vented by a proportionally ſtronger compreſſion, 
Water and all other liquids being able to ſuſtain 
à red heat in Papin's digeſter ; we muſt admit, 
chat the new atmoſphere would at laſt acquire 


mch a degree of weight, that the water which 


Had not hitherto evaporated would ceaſe to boil, 
And, of conſequence, would remain liquid. Hence,” 
even upon this ſuppoſition, as in all others of the 
' fame nature, the increaſing gravity of the atmo- 
__ Jphere would find certain limits which it could 
not exceed. 
e "4500 extend theſe rafledtions r 5 
flarther, and examine what change would be 
produced in ſuch ſituations upon ſtones, ſalts, 
and the greater part of the fuſible ſubſtances 
which compoſe the maſs of our earth. Theſe 
would be ſoftened, fuſed, and changed into li- 
quids, &c. But theſe ſpeculations carry me 
from my {xc to a 1 . to re- 


turn. 


By a err e to FEY one we 
are forming, if the earth were ſuddenly 


mn en er into a very cold region, the water, 
Which at preſent compoſes our ſeas, rivers, and 
ſprings, and probably the greater number of 


the fluids we are acquainted with, would be 


_. converted into ſolid mountains and hard rocks, 
at firſt diaphanous and homogeneous, like rock 


elaſticity, for want of a ſufficient temperature 
| to. retain them in that ſtate: They would re- 


A: 


fucceſſively, and which ſolely depend on the de- 


7 or, in other words, upon the quantity 1 
ric with which 88 are W That it i Is 15 


or cnxitisray. 
eryſtal, but which, in time, base mixed 


with foreign and heterogeneous ſubſtanees, 
would become opake ſtories of various colours. 
In this caſe, the air, or, at leaſt, ſome of the 


acriform fluids which now compoſe the maſs _ 
of our atmoſphere, would doubtleſs loſe their _ 


turn to the liquid ſtate of exiſtence *, and ne- . 


* 


- Theſe two oppoſite ſuppoſitions give # di- 
ſtin& proof of the following corollaries: That 


ſolidity, liquidity, and aeriform elaſticity, are on- 


ly three different ſtates of exiſtence of the ſame 
matter, or three particular modifications which 
almoſt all fubſtances are ſuſceptible of aſſuming 


gree of temperature to which they are expoſed; 


* 


4 Even this 1 would beer Jts bounds fran lr 
own nature : The, diminution of preſſure, produced by the 
decreaſe in the volume, and conſequent gravity, of the ax- 
moſphere, would enable caloric to keep many ſubſtances iu 
the vaporous ſtate, at a much lower degree of temperature 
than is fit for that purpoſe, under the 1 preſſure of our 
atmoſphere. —  - | 
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| Kquids would be formed, of whoſe properties vo. 
cannot, at preſent, form the moſt diſtant idea. _— 


I The degree of 3 which Tye: undergo m a be ta- | | ; 
ken into act T. e | a 


9 a FOG air is is a a fluid ally ex. 
iſting in a ſtate of vapour; or, as we may better 

e it, that our atmoſphere is a compound of 
all the fluids which are fuſceptible of the yapo-. 

"Tous or permanently. elaſtic ſtate, in the uſual n 

temperature, and under the common preſſure: | 

That it is not impoſſible we may diſcover, in 
our atmoſphere, certain ſubſtances naturally 
very compact, even metals themſelves; as a 
metallic ſubſtance, for inſtance, only a little 
more volatile than mercury; OS exiſt in that 
ſituation. | BY os 
Among the fluids Sb ahh we are ac. 
quainted, ſome, as water and alkohol, are ſuſ- 

eeptible of mixing with each other in all pro- 
portions; whereas others, as quickſilver, water, 
and oil, can only form a momentary union, and, 
after being mixed together, ſeparate and ar- 
range themſelves according to their ſpecific gra- 
ies. The ſame ought to, or at leaſt may, 
take place i in the atmoſphere. It is poſſible, and 
even extremely probable, that, both at the 
firſt creation, and every day, gaſſes are formed, 
Which are difficultly miſcible with atmoſpheric 

air, and are continually ſeparating from it. If 

- theſe gaſſes! be ſpecifically lighter than the gene- 
ral atmoſpherie maſs, they muſt, of courſe, gather 
in the higher regions, and form ſtrata that float 
upon the common air. The phenomena which - 
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: accompany igneous meteors induce me to 350 ; 
lieve that there exiſts, in the upper parts of our | 
atmoſphere, a ſtratum of inflammable fluid, in 

contact with thoſe ſtrata of air in which the phe- 

nomena of the aurora borealis and other fiery ap- 
pearances are produced. I mean hereafter to pur- 
ſue this 8 8 in a pe 8 
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e of Aimoſpheric Air, and and its ; Div 1 on in / 
Tuo E. laftic Fluids ; the one fit for Reſpiration ; . 
the other 8 85 of 19 . 5 


F ROM what hs been pee it appears, 
that our atmoſphere is compoſed'of a mix- 


ture of every ſubſtance capable of retaining the 


gaſſeous or aëriform ſtate in the common tempe- 
' fatures, and under the uſual degrees of preſſure 
Which it experiences. Theſe fluids conſtitute a 
maſs, in ſome meaſyre homogeneous, extending 
from the ſurface of the earth to the greateſt 
- height hitherto attained, of which the denſity 
continually decreaſes in the inverſe ratio of the 0 
i ſuperincumbent weight. But, as I have before 
obſerved, it is poſlible that this firſt ſtratum may 
be ſurmounted by ſeveral others ONE of dif- 3 
ferent . | 
Our. buſineſs, in this 8 is to endeavour 
to determine, by experiments, the nature of 
the elaſtic fluids which compoſe the inferior ſtra- 
tum of air which we inhabit. Modern chemiſ- | 
try has made great advances in this reſearek; 
and it will appear, by the following details, that 


the 2 5 of eee air has been more 
* 


» # os 
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rigorouſly determined chan that of any other Re 


| ſubſtance of the claſs.  ---. 


Chemiſtry affords. two RD methods of Fl 


termining the conſtituent principles of bodies, : 
te method of analyſis, and that of ſyntheſis. 
When, for inſtance, by combining water with 


alkohol, we form the ſpecies of liquor called, in 


we, certainly have a right to. conclude, that 


brandy, or ſpirit of wine, is compoſed of alkohol „ 
combined with water. We can procure the 
- fame reſult by the e method; and in 


general it ought to be conſidered as a principle 


in chemical ſeienee, never to reſt ſatisfied with- 


commercial language, brandy or ſpirit of wine, 


— 


out both theſe ſpecies of | proofs. We have this 


atmoſpherical 5 


advantage in the analyſis of 


being able both to decompound it, and ts: form 
it anew in the moſt ſatisfactory manner. I ſhall, 


however, at preſent confine myſelf to recount 
this head; and I may conſider moſt of theſe as 


my own, having either firſt invented them, or 
buaying repeated thoſe: of others, intended for 


. wont eee . in Fe N 


* took a CDRS of 1 36 cubical 1 | 
capacity, having a long neck of ſix or ſeven lines 


internal diameter, and having bent the neck, as 
in Flate IV. Fig. 2. BC DE, to allow of its be- 


Wo * =, - o 
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* 
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ſuch experiments as are moſt concluſive upon 
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ing placed in the ne MMN N, in ſuch #- * 
manner that the extremity of its neck E. might | 


be inſerted under à bell-glaſs F G, placed in a 
trough of quickſilver R RSS; I introduced four 
_ ounces of pure mercury into the matraſs, and, 
by means of a ſyphon, exhauſted the air in the re- 
ceiver F G, ſo as to raiſe the quickſilver to L L, 
and I carefully marked the height at which it 
ſtood, by paſting on a ſlip of paper. Having ac- 


5 biste noted the height of the thermometer 


and barometer, 1 lighted a fire in the furnace 
MMNN, which I kept up almoſt / continually | 
+ op twelve days, ſo as to keep the quickfilver 
e very near its boiling point. Nothing re- 
markable took place during the firſt day: The 
mercury, though not boiling, was continually e- 
vaporating, and covered the interior ſurface of 


the veſſel with ſmall drops, which gradually aug- 


menting to a” ſufficient ſize, fell back. into the 
maſs at the bottom of the veſſel. On the ſecond 
day, ſmall red particles began to appear on the 
' Turface of the mercury, theſe, during the four or 
five following days, gradually inereaſed in ſize 


and number, after which they ceaſed: to increaſe 


in either reſpect. At the end of twelve days, ſee- 
ing that the” calcination of the mercury did not | 


©, at all increaſe, I extinguiſhed the fire, and allow- | 


ed the veſſels to cool. The bulk of air in the 
1 body and neck of the mara, and in the bell. 
. N 5 The 5 
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e reduced to a dun; of 28 inches of the 
barometer and 54.5 of the thermometer, at the 
- commencement of the experiment was about '50 


cubical inches. At the end of the experiment 


the remaining air reduced to the ſame medium 
preſſure and temperature, was only between 42 
and 43 cubical inches; conſequently it had loſt 


about 3 of its bulk. Afterwards, having col- 


lected Al the red particles, formed during the - 


experiment, from the running mercury in which 
they n 1 N theſe to amount to 5 5 
reine 0 

I Was obliged | o repeat u pere fro: 


ral times, as it is difficult in one experiment 
both to preſerve the whole air upon which we 
operate, and to collect the whole of the red par- 
F — 75 or calx of mercury, which is formed du- 
ring the calcination. / It will often happen in 


the ſequel, that I ſhall, in this manner, give in 


-one detail the reſults of two or 1 2 2 


ments of the ſame nature. 
The air which remained 4 tle te 


of the mercury in this experiment; and which : 


was reduced to 4 of its former bulk, was no 


longer fit either for reſpiration or for combuſ- 


tion; animals being introduced into it were ſuf- 
focated in a few ſeconds, and when a taper was 


_ plunged into it, it was 2 8 7 of 25 ha had 
my deen een in water. eee 
e A. Ser RO Is 
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in the next place I tock the 45 grains of red 

matter formed during this experiment, which I 
put into a ſmall glaſs retort, having a proper 
apparatus for receiving ſuch liquid, or gaſſeous 
product, as might be extracted: Having applied 

n fire to the retort in the furnace, I obſerved 
that, in proportion as the red matter became 
Heated; the intenſity of its colour augmented- 

When the fetort was almoſt red hot, the red 
matter began gradually to decreaſe in bulk, and 
in a few minutes after it diſappeared altogether 5 
at the ſame time 414 grains of running mercury 
were collected in the recipient, and 7 or 8 cu- 
bieal inches of elaſtic fluid, greatly more capa- 
ble of. ſupporting both reſpiration and- combuſ- 
tion than ae. * were colleQued.. in 
_ the bell-glaſs. 

A part ofthis air bang „ 
of about an inch diameter, ſhewed the following 
properties: A taper burned in it with a daz- 

Ailing ſplendour, and charcoal, inſtead of con- 
fuming quietly as it does in common air, burnt 
with a flame, attended witli a decrepitating _ = 
like: phoſphorus, and threw out ſuch ' a | 
bafit light chat the eyes could hardly 1 aber it 
C This ſpecies of air was diſcovered almoſt at the 
ſame time by Dr Prieſtley, Mr Scheele, and 
b e Dr Prieſtley gave it the name of de- 
|  phlogiſticated air; Mr Scheele called it empyrealt 
uur, at firſt I named it highly reſdirable air, to 
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. . were en A In te - 
- 


| CHENISTRY.. % 


hich hs fince on "ſubſtituted the term of 
Aital air. We ſhall preſently ſee what we ought 
to think of theſe denominations. _ | 
In refleQting upon the circumſtances of this 
experiment, we readily perceive; that the mer- 
cury, during its calcination, abſorbs the, ſalu- 
brious and reſpirable part of the air, or, to ſpeak 
more ſtrictly, the baſe of this reſpirable part; 
that the remaining air is a ſpecies of mephitis, 
incapable of ſupporting combuſtion or reſpira- 


tion; and, conſequently, that .atmoſpheric air is 


compoſed of two elaſtic fluids of different and 
oppoſite qualities. As a proof of this important 
truth, if we 'recombine theſe two elaſtic fluids, 
which we have ſeparately obtained in the above 
experiment, viz. the 42 cubical inches of mephi- 
tis, with the 8 cubical inches of highly reſpirable 

air, we reproduce an air preciſely fimilar to that 
of the atmoſphere, and poſſeſſing nearly the ſame 


power of ſupporting combuſtion and reſpiration, + 


and of contributing to the calcination; of metals, 

Although this experiment furniſhes us with 
a very ſimple means of obtaining the two prin - 
cipal. elaftic fluids - which compoſe our atmo- 
, ſphere, ſeparate from each other, yet it does not 
give us an exact idea of the proportion in w 


theſe two enter into its compoſition: For che 12 


attraction of mercury to the reſpirable part of / 4 
the air, or rather to its baſe, is not ſuffici 
"1 e to overcome all the circumſtances which 
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1 oppoſe this union. | Theſe abut are the mu- 
tual adheſion of the two conſtituent parts of 
the atmoſphere for each other, and the elective 
attraction which unites the baſe of vital air with 
ealoric; in conſequence of theſe, when the cal. | 
cination ends, or is at leaſt carried as far as is 
poſlible in a determinate quantity of atmoſphe- 
ric air, there {till remains a portion of reſpirable 
air united to the mephitis, which the mercury 
cannot ſeparate. I ſhall afterwards ſhew, that 
at leaſt in our climate, the atmoſpheric air is 
compoſed of reſpirable and mephitic airs, in 
the proportion of 27 and 73; and I ſhall then 
diſcuſs the cauſes of the uncertainty which ſtill 
__ exiſts with reſpect to Ty en of chat 880 
Portion. 5 
© Since, during the cali 4 mercury, air 
Is decompoſed, and the baſe of its reſpirable 
part is fixed and combined with the mercury, 
it follows, from the principles already eſtabliſh- 
eld, that caloric and light muſt be diſengaged 
during the proceſs. - But the two following 
cauſes prevent us from being ſenſible of this 
taking place; as the calcination laſts during fſe- 
veral days, the diſengagement of caloric and 
light, ſpread out in a conſiderable ſpace of time, 
becomes extremely ſmall for each particular 


moment of the time, ſo as not to be percep- 


tible; and, The operation being carried on by 
means of fire in a furnace, the heat produced 


„ 


or CHEMISTRY. 8 
by the RF itſelf becomes. confounded 


with that proceeding from the furnace. I 
might add, that the reſpirable part of the air, or 


caloric which it contained, but ſtill retains a 


part of it in the new compound; but the dif- 
cuſſion of this point, and its proofs from ex- 


periment, do not Wen to this h of our 
lub ect. 


rather its baſe, in entering into combination 
with the mercury, does not part with all the 


It is, however, pI to pops this 1 


ment of caloric and light evident to the ſenſes, 


by cauſing the decompoſition of air to take 


place in a more rapid manner; and for this pur- 
poſe, iron is excellently adapted, as it poſſeſſes 


a much ſtronger affinity for the baſe of reſpira- os 


ble air than mercury. The following elegant ex- 


periment of Mr Ingenhouz, upon the combut- 


tion of iron, is well known. Take a piece of 


fine iron wire, twiſted into a ſpiral, BC, Plate 


IV. Fig. 17. fix one of its extremities B into 


the cork A, adapted to the neck of the bottle 


D EFG, and fix to the other extremity of the 
wire C, a ſmall morſel of tinder. Matters be- 


ing thus prepared, fill the bottle DEFG with : 


air deprived of its mephitic part; then light 


the tinder, and introduce it quickly with the 
| wire upon which it is fixed, into the bottle ; 


which you ſtop up with the cork A, as is ſhown 
in * figure 17. Plate IV. The inſtant the 
te We „„ WW 
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ghted tinder comes into contact with the *. 


tal air, it begins to burn with great intenſity; 
and, communicating the inflammation to the i- 


ron-wire, 1 it likewiſe takes fire _ Bains rapidly, 


bottom of the veſſel in ook globules, which 
become black in cooling, but retain a 1 
of metallic ſplendour. The iron thus burnt is 
more brittle even than glaſs, is eaſily reduced 
into powder, and is ſtill attractible by the mag- 
net, though not ſo powerfully as it was before 


combuſtion. As Mr Ingenhouz has neither ex- 


amined the change produced on the iron, nor 
upon the air by this operation, I have repeated 


the experiment under different circumſtances, 


in an apparatus adapted to en my 1 


lar views, as follows. 
Having filled a bell-glafs A Plate IV. Fig. 3. 


of about ſix pints meafure, with pure air, or the 


. highly reſpirable part of air, I tranſported this 


jar by means of a very flat veſſel, into a quick- - 


filver bath in the baſon BC, taking care to ren⸗- 


der the ſurface of the mercury perfectly dry, both 
within and without the jar, with blotting paper. 


1 then provided a ſmall cup of china-ware D, 


very flat and open, in which T placed ſome fall | 


: pieces of iron, turned ſpirally, and arranged in 
ſuch a way as ſeemed moſt favourable for the 


combuſtion being communicated to every part. 
_ Tok the e end of one of theſe N of iron was 
fed 


/ 
: 
. 


oF CHEMISTRY, 0 
fired a finall mortel ef tinder, to which: wn 
added about the fixteenth part of à grain f 


_ Phoſphorus; and, by raiſing the bell-glaſs a 


introduced into the pure air. I know that, by 
this means, ſome common air muſt mix with 
the pure air in the glaſs; but this, when it is 


done dexterouſly, is fo very trifling, as not to 


injure the ſucceſs of the experiment. This be- 


ing done, a part of the air was fucked out from 


the bell-glaſs, by means of ,a ſyphon G HI, fo 


as to raiſe the mercury within the glaſs to EF; 
and, to prevent the mercury from getting into 
the fyphon, a mall piece of paper was twiſted 


round its extremity. - In ſacking eut the air, if 
the motion of the hangs only be uſed, we Calls 


not make the mercury riſe above an inch or an 


inch and a half; but, by properly uſing the 
muſcles of the month, we can, without diftcul- 
155 cauſe it to riſe ſix or ſeven inches. 
I next took an iren wire, MN, Plate TV. 
Fig. 16. properly bent for the purpoſe, and 
making it red hot in the fire, paſſed it dengel 
the mercury into the receiver, and brought it 


in contact with the ſmall piece of phoſphorus . 

attached to the tinder. The phoſphorus in- 
ſtantly took fire, which communicated to the 
tinder, and from that to the iron. When the 


pieces have been properly arranged, the whole 


eee throwing 


| little, the china cup, with its contents, were 


out _ 
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Ws 190 a ite brilliant light r to that of Chi: | 


neſe fireworks. The great heat produced by this 


combuſtion melts the iron into round globules ED 


| of different ſizes, - moſt of which fall into the 
China cup; but ſome are thrown out of it, and 
ſwim on the ſurface of the mereury. At the 
beginning of the combuſtion, there is a flight. 
augmentation in the volume of the air in the 


Eh bell-glaſs, from the. dilatation cauſed by the 


heat; but, preſently afterwards, a rapid dimi- 


nution of the air takes place, and the mercu- & + 
xy riſes in the glaſs, inſomuch that, when the | 


quantity of iron is ſufficient, and the air ope- 
rated upon is very pure, almoſt the whole air 
2 employed. i is abſorbed. _ +, tis 
It is proper to remark in this ho, 3 un- 
leſs in making experiments for the purpoſe of ; 
_difcovery, it is better to be contented with burn- 
ing a moderate quantity of iron; for, when 
| this experiment is puſhed too far, ſo. as to ab- 
ſorb much of the air, the cup D, which floats 
upon the quickſilver, approaches too near the 
bottom of the bell-glaſs; ; and the great heat 
produced, which is followed by a very ſudden 
cooling, occaſioned: by the contact of the cold 
mercury, is apt to break the glaſs: In which 


_ caſe, the ſudden fall of the column of mercury, Ma 


which, {happens the moment the leaſt flaw is 
produced in the glaſs, cauſes ſuch a wave, as 


| 1 8 5 a. great part of the e from the 
440! aw | ban. | 


to prevent its filling with mercury, is to be in- 
means the air is gradually admitted, ſo as to let 


and thoſe which have been ſcattered about, and 


Collected, and the whole is to be weighed; The 


OF CHEMISTRY. 95 


| baſon. To avoid this inconvenience, and to en- 
ſure ſucceſs; to the experiment, one dram and a 
half of fron is ſufficient to burn in a bell-glaſs, 
which holds about eight pints of air. The glaſs 
ought likewiſe to be ſtrong, that it may be able to 
bear the weight of the a of e man 
3 has to ſupport. | 
- By this experiment, it is not die to . 
. at one time, both the additional weight 
acquired by the iron and the changes which 
have taken place in the air. If it is wiſhed to af- 
Cebrtain what additional weight has been gained 
by the iron, and the proportion between that 
and the air abſorbed, we muſt carefully mark 
upon the bell-glaſs, with a diamond, the height 
of the mercury, both before and after the ex- 
periment. After this, the ſyphon, GH, Pl. IV. 
Fig. 3. guarded, as before, with a bit of paper, 


troduced under the bell-glaſs, having the thumb 
placed upon the extremity, G, of the ſyphon, to 
regulate the paſſage of the air; and by this 


the mercury fall to its level. This being done, 
the bell-glaſs is to be carefully removed, the 
globules of melted iron contained in the cup, 


ſwim upon the mercury, are to be accurately 


4 1 will ihe: found) in that Have: called martial _ 
es | 
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/. 


metallic brilliancy, very friable, and readily redu- 


cle into powder, under the hammer, or with a 


and mortar. If the experiment has ſuc- 
ceeded well, from 100 grains of iron will be ob- | 


__ rained 135 nme 


oy * e of 35 per cent. 


Ik all the attention has been paid 8 
e dd; it deſerves, the air will be found 
diminiſhed in weight, exactly equal to what the 


_ _ ron has gained. Having therefore burnt 100 


grains of iron, which has acquired an addition. 
al weight of 35 grains, the diminution of air 
Will be found exactly 70 cubical inches; and 
it will be ſhewn, in the ſequel, that the weight 
N of vital air is very near half a grain for each 

cubical inch; fo that, in effect, the augmenta- 


Auen of weight in the e ee with 


25 Joſs of it an the other. 
I chall obſerve here, once for all, RITES in e. 
very experiment of this kind, the preſſure and 
temperature of the air, both before and after 
me experiment, muſt be reduced by calcula- 

tion, to a common ſtandard of 54.5 of the ther- 

mometer, and 28 inches of the barometer. To- 
wards the end of this work, the manner of per- 

forming this very neceſſary anne will mes 5 


OY ere 5 
If it be required to examine moe nature of the 


dir which remains after this experiment, we ar 
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muſt operate in a ſomewhat different manner. 


After the combuſtion is finiſhed, and the veſſels 


have cooled, we firſt take out the cup, and the 


bdurnt iron, by introducing the hand through the 
quiekſilver, under the bell - glaſs; we next intro- 
duce ſome ſolution of potaſh, or; cauſtic alkali, or 
of the ſulphuret of potaſh, or ſuch other ſubſtan- 


ces as are judged proper for examining their ac- 


tion upon the reſiduum of air. I ſhall, in the ſe- 
quel, give an account of theſe methods of analy- 
ſing air, when I have explained the nature of 


theſe different ſubſtances, which are only here in 
a manner incidently mentioned. After this exa- 
-mination, ſo much water muſt be let--ints the 
glaſs as will diſplace the quickſilver, and then, 


buy means of a ſhallow diſh placed below the bell-. 


glaſs, it is to be removed into the common water 


pneumato- chemical apparatus , where the air re- 
7172 —— 5 


5 e ſoft amd very Pute dn hen W 
employed in this experiment, and, when tlie 


ecombuſtion has been performed in the pureſt re- 


ſpirable or vital air, free from admixture of the 
+ EX ” e 3 _ oe een N 


2 For a 3 e of. this e and — 8 


manner of uſing it, and of many other proceſſes, with the 
inſtruments fitted for MPT them ww fee the third 2778805 
of this . 8 
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after the os: will be found as pure as ir 


was before : But it is difficult to find iron en- 


tirely free from a ſmall portion of charry mat- 
ter, which is chiefly abundant in ſteel ; and it 

is "likewiſe exceedingly difficult to procure pure 
air perfectly free from ſome admixture of me- 


0 -phitis, with which it is almoſt always conta- 


minated: That ſpecies of noxious air does not, 


in the ſmalleſt degree, diſturb the reſult of the 
experiment, as it is always found at the end 


rere in 05 Row: 1 as at Oe 1 


1 bel dne Unt aj r two ways ; 


Z a determining the conſtituent parts of atmo- 


Fpherie air, the method of analyſis, and that by 


niſſied us with an example of each of theſe me- 


thods, ſince, after having deprived it of the re- ' 
Tpirable part, by. means of the mercury, we 
have reſtored it again, ſo as to recompoſe an ar 


preciſely ſimilar to that of the atmoſphere- 
| But we can equally accompliſh this ſynth eti c 


-compoſition' of / atmoſpheric air, by: borrowing 


the materials of which it is formed from different 


kingdoms. of nature. We: ſhall ſee hereafter 


that, when animal fubſtancek are diflolved in 
the nitric acid, a great quantity of gas is diſen- 
Pe gaged, Which Extinguiſhes light, and is unfit 
for animal reſpiration, . being exactly ſimilar to 
the noxious or p 8 of . air. 


5 | mn, 
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An if we take 73 parts, by weight, of this e- 
laſtic fluid, and mix it with 27 parts of highly 
| _ reſpirable air, procured from” calcined mercury, 
we ſhall form an elaſtic fluid. procikdy: r | 
Mee mma nano air in all its properties. 
There are many other methods of apa 
| the reſpirable from the noxious part of the at- 
moſpherie air, which cannot be taken notice of 
in this place, without anticipating information, 
which properly belongs to the ſubſequent chap- 
ters. The experiments already adduced may 
ſuffice for an elementary treatiſe; and, in mat- 
ters of this nature, the choice of our evidences 
is of far greater eee than "their Num- 
ber. — 
I ſhall cloſe this article, by pointing out the 
Rt poſſeſſed by atmoſpheric air, and all 
the known gaſſes, of diſſolving water; which 
circumſtance it is of great conſequence to attend 
to in all experiments of this nature. Mr Sauf- 


985 ow found, by experiment, that a cubical foot 


of atmoſpheric air is capable of holding 12 grains 
of water in ſolution*. . Other gafles, as the car- 
bonic acid, appear capable of diflolving a great- . 


er 1 3 3 but e are ** wanting 
. 


*. 


* It is evident that the quantity of water held in ſolution „ 


by determinate quantities of the different gaſſes, muſt vary 


according to dhe of tem e * . 


/ 


hich to determine. their ſeveral propor- 
: den This water, held in ſolution by gaſſes, | 
= 2 riſe to particular phenomena, which bo 5 
5 6 great attention, in many. experiments, | 

and which frequently proved the ſource of 
great errors to chemiſts in determining the re- 
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preſſion; and, having now # endeavoured, | 


25 and ine ideas c of the different fubff 23 


40 eg H 


15 which enter into the compoſition of "the, Ati 4 


ſphere, I hencetorth EX preſs 'theſs Aas 7 
words eq ally finipte, . . ASH: Hr Tron 0:5 
The tem mperature © of 8 "our earth. being Jer 
| feat to that at "which, "water becomes fold , nd 

at "which y vreciprocally 3 it. changes from folid 10 
fluid; and as this Phenomenon takes place fre- 
Gently "Under our obſervation, it has . ay na- 
turally followed, that, in "the languages 8 8 of "at 
leaſt every climate ſubject to any degree of 'win- 
ter, a term has been uſed for ſignifying water in 


the ſtate of folidity, S ed eee of iy er. 
2 8 i 931 i; loric. 
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loric. The ſame preciſion has not been found 


neceſſary with reſpe& to water reduced to the 


1 5 of vapour by an additional quantity of calo- 
Thoſe perſons who do not make a particu- 
* ſtudy of objects of this kind, are ſtill ignorant 
that water, when in A temperature only a little 
above the boiling heat, is changed into an elaſtic 
 ariform fluid, Br on like all other 1 1 | 


18 enerlly 8 0 ho (is 155 uſed a 
nd + cular, term for expreſſing water in this ſtate®; 


JOE 


Paz fame thing occurs with, all fluids, _ 
| gibs, nich 0 not evaporate in the 


a temperature, and u under the ulyal pref: 


e of our atmo! Here. as 
e ee names W not r 8 
* the! liquid or concrete ſtates of moſt of. the 

tiform luids: Theſe were not Known to ariſe 
Kor om the combination of caloric with, certain 
baſes ; * and, EI they had 1 not been "ſeen - 07 in 
the liguid-c or ſolid ſtates, their exiſtence, under 


theſe 3 Vas even unKno own to natural PR | 
_ oiaply TW... ine 07 Hof 1 V% Bus! 
| At TOE 2 38 " 101 E 918 109571 28 13: 1 8 we 


3 Th yn the ee is excluſively appropriated 
* water in the ſtate of vapoun — T, 


OF! CHEMISTRY. 9 


x „We have not pretended to make any "altera- 
non upon ſuch terms as are ſanctified by ancient 
cuſtom; and, therefore, continue to uſe r 

water and ice in their common acceptatio. We 
likewiſe retain the word air, to expreſs: ee, 
lection of elaſtic fluids which compoſes our at- 
moſphere: But we have not thouglit it neceſ- 
ſary to preſerve the ſame reſpect for modern 
terms, adopted by the latter philoſophers, having 
conſidered ourſelues as at libefty to reject fads 
as appeared liable to give erroneous ideas of the 
ſubſtanees they are meant to excpreſs, and either 
to fubſtitute new terms, or to empioy the old 


4] ones, after having modified them in fuch A man- 


ner as to convey more determinate ideas. New 
words, when neceſſary, have been borrowed 
clkiiefly from the Greek language, in ſuch a man- 
ner as to make their etymology” convey ſome iden 
of vhat was meant to- be repreſented by them; 
and we have always endeavoured to make theſe 
ſhort, and of ſuch a> form as ad acent of — 
e into adjectives and verbs. 5 
Following theſe principles, we elt after 
tlie example of Mr Maequer, retained' the term 
gar, employed by Vanhelmont; having arrang- | 
ed the numerous elaſs of | elaſtic deriform fluids 
under that name, excepting only atmoſpheric 
air, Gas, therefore, in our nomenclature, be. x 
comes a generic term, expreſſing the fulleſt de. 
gree of — body: with caloric; be- 


* 
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ing, in fact, 4 term expreſſwe of a. mode of /ex- 
enge. To. diſtinguiſn the ſpecies of gas, we 
employ, a ſecond term. derived from the name 


ef the bafe, Which, ſaturated with; caloric, forms 
euch particular gas, Thus, we name water com 


bined to ſaturation with calorie, ſo as to form an 
elaſtic fluid; g gat ether, combined in 
the ſame marmer, at bhereal gas the combination 
of alkohol With caloric, becomes alfubolic gas; 


and; following dhe ſame principles, we hate mu- 
Hiatic acid gas ammoniacal gat, and ſo on of eve- 


ry ſubſtance Auſceptible of being combined with 
caloric; in ſuch a manner 26:49 Ae 6236 
* 2 SER. ſtate. TOTS ALTA DI; 


W 


VI W 


id, or carers = ratigpeled of two 1 
. or. afniform ſtuids; one of: which-is capable, by 


reſpiration, of + Cont Hitt 


life ; and in it metals 8 and com- 
buſtible bodies may burn: The other, on the 


contrary, is endowed with direQly oppoſite qua- 


lities ; it cannot be breathed hy animals, mei- 
ther will it wan, of the e wee afciatim- 


do S 


Wat have. given to.the baſe.of the Lan which 
is the eee ertion of. ee air; the 


Sire 118 Mues e ene enen nume 
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0 ae at ch inſpired into the ne of animals, but 
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name of oxygen, from Su, a and yewoputs, 
gignar, becauſe one of the moſt general proper- 
ties of this baſe is to form acids, hy combining 
with many different ſubſtances;:+ The union of 


\ 


this) baſe with caloric, which is the ſame with 


whot was formerly named pure, or vital, or high. 
1 reſpirabie air, we now, call oxygen! gas. The 
weight of this gas, at the temperature of 54.50, 
and under a preflure equal to 28 inches of the ha- 


rometer, is half a grain for each cubical inch ne- 


ty, or one ounce and à half to each cubical foot. 


The chemical properties of the noxious por- 


en of atmoſpheric air being hitherto but little 
known, we have been fatisfied to derive the 


name of its baſe from its known-quality of kil- 


ling ſuch animals as are forced to breathe it, 


giving it the name of azot,, from che Greek pri- 
vitive particle and F ita, hence the name 
of the noxious part of atmoſpheric, air is azotic 
gal. The weigh 
ture, and under te ſame preſſure, is 1 O. 2 

drams and 48; gr.. to the cubical foot, or o. 4444 
of a grain to the cubical inch. We cannot 


— 


deny that chis name appears (ſomewhat extra- 


ordinary; but this muſt be the caſe with all 
new terms, which cannot be expected to 'be- 


come familiar until they have been ſome time 


in uſe. We long endeavoured to find a more 
proper deſignation without ſucceſs : It was at 


firſt a to call it alkaligen gat, as, from Fj 


6 3 the 


4 


.of this, in the ſame; tempera- 


1 
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the eee Mr Berthollet, it appears to 
enter into the compoſition of ammoniac, or vo- 
Aatile alkali; kind we have as yet no proof 
of its making one of the conſtituent elements of 
the other alkalies; | beſides, it is proved to form 

# part of the nitric acid, which gives as Food 
. reaſon to have it called nitrigen. For theſe rea- 

| — finding it neceſſary to reject any name 

= vow Hyſtematic principles,” we have conſidered 
| tat we run no” riſk"of miſtake in adopting the | 
terms of .azot,-and 'azotic gas, whieh only en, N 
Preſs a matter of fact, or that property which it 

Poſſeſſes, of depriving ſuch: animals as e * 
FC work: | 
I ſhould anticipate / ſubjects more dude — 
ſerved” for the ſubſequent chapters, were 1 in 

this place to enter pon the nomenclature of the 
ſeveral ſpecies of gaſſes: It is ſufficient, in this 

part of the work, to eſtabliſh the principles upon 
lich their denomlinations are founded. The 
principal merit of the nomenclature we have ad- 

opted is, that, when once the ſimple elementary * $ 
Fubſtance is diftinguiſhed by an appropriate term, 

the names of all jits compounds derive ene 

land 175 from this firſt a denomination.” 
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* . . 5 eee it is a neceſſary 
principle, which ought never to be devia- 


pe from, that they be ſumplified as much as 


poſſible, and that every cireumſtance capable of 


＋ endering their reſults f complicated be carefully 
removed. Wherefore, in the experiments which 
form the object of this chapter; I have never 

pb employed atmoſpheric air, which is not à ſimple 
ſubſtance. It is true, that the azotic gas which 


forms a part of its mixture, appears to be mere- 
* paſſive during combuſtion and caleination; 


"but, beſides that it retards theſe operations 


very conſiderably, we are not certain but it may 


even alter their reſults; in ſome. circumſtances 


for vrhich reaſon, I have thought it neceſſary to 


remove even this poſſible: cauſe of doubt, by 


making uſe only of pure oxygen gas in the fol. 


lowing; experiments, which ſhew the effects pro- 


duced by combuſtion in that gas. I. ſhall ad- 

vert ta ſuch differences as take place in the re- 

An of theſe, when the oxygen gas, or pure 
| G 4 vital 
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vital air, is mixed, in Germs proportions with 
azotic gas. 
Having filled a bell gla, A, Pl. IV. fig. 3. of 


t04 : 


between five and fix” Pants: meaſure, with oxy- 


gen gas, I removed it from the water- trough, 


where it was filled, into the quickſilver bath, 
by mans of a ſhallow glaſs diſh ſlipped under- 


neath, and having dried the mercury, I introdu- 
ced 614 grains of Kunkel's phoſphorus in two 
little--China cups, like that repreſented ; at P, 


- $824. under the glaſs A. That I might ſet fire 
to bach of the portions of phoſphorus ſepdrately, 
and lite prevent the one from catching fire from 


the other; one of the diſhes was eovered with a 
flat piece of glaſs. | i next raiſed the quick- 
filver in the bell-glaſs up to EF, by ſucking 


ut a fufficient portion of gas through the ſy- 


phow GEHI. After this, by means of the erook- 


ed iron wire, fig 16. made red hot; I ſet fire 


tothe two portions: of phoſphorus ſucceſſively, ; 
firſt : burning that portion which was not LOA - 


extremely rapid, being eee a very brll- 
Jiant flame, and a conſiderable diſengagement of 


ght and heat. In conſequente of the great 
heat induced, the gas was at firſt much dilated, 


but ſoon after the mercury returned t its level, 


and a conſiderable abſorption or dimünutien er 
. gas took 5 f 


at the ſame time, the Whole in- 
i ee oft nate lets ID. e. fide 
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Ride of the glaſs became covired with Ide whife 
flakes of concrete phoſphoric acid 
At the beginning of the ene the 
amt of oxygen gas, reduced, as before di- 
rected, to a common ſtandard of thermometrical 
temperature and barometrieal preſſure, amount- 
ed to 162 cubical inches; and, after the com- 
buſtion was finiſhed, only 234 cubical inches, 
likewiſe reduced to the ſtandard, remained; ſo 
that the quantity of oxygen gas abſorbed during 
the combuſtion was 1 384 e n peg 
69.375 grains. 

A part of he, db e an- 
ſumed in the bottom of the cups, which, being 
waſhed, on purpoſe to ſeparate the acid, weigh- 


ed about 164 grains zj ſo that about 48 grains of ” 


iin had Denn Sanſumes::. But, as it 18 
"rains, x; leave. the — 1 3 qualified. 
Hence, As nearly 45 grains of phoſphorus had, 
in this experiment, united with 69.375 grains 
| of oxygen, and as no gravitating matter could 
have eſcaped through the glaſs, we have a right 
to conclude, that the weight of the ſubſtance re- 
ſulting from the combuſtion in form of white 
flakes, muſt equal that of the phoſphorus and 
oxygen. employed, which amounts to 1144375 
grains. Ang we ſhall preſently find, . that theſe 
Hakes conliſted entirely of a. ſolid or. concrete 
acid. When Wwe, reduce _theſe., weights, to hun- 
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dredth parts, it will be found that 100 parts of 


phoſphorus require 154 parts of oxygen for ſa - 


turation, and that this combination will produce 


254 parts of concrete —— aid, in m 


_ af-wiunte:fleedy flakes: r f tt M ebe 


This experiment ne in the 8 convin· 


: dine manner, that, at a certain degree of tempe- 


rature, oxygen poſſeſſes a ſtronger elective at- 
traction, or affinity, for phoſphorus than for ca- 
loric; and that, in conſequence of this, the phoſ- 

phorus attracts the baſe of oxygen gas from the 


caloric, which, being ſet free, ſpreads itſelf over 
the ſurrounding bodies. But, though this ex- 


periment be ſo far perfectly eoncluſiwe, Vit is not 


ſufficiently rigotous'; for, in the apparatus de- 
ſeribed above, it is impoſſible to aſeertain the 
weight of the flakes of concrete 40 which are 


formed; we can therefore only determine this 


by calculating the weights of oxygen and Phoſ⸗- 


phorus employed : But as, in phyſics, and in 
chemiſtry, it is not allowable to ſuppoſe what is 
capable” of © being aſcertained by direct experi- 


| ment, I thought it neceſſary to repeat this experi- 


ment, as follows, upon a larger ſcale, and by means 
ef parts Amis 

I took a large glaſs ballbon A, Pl. IV. . 4. | 
with” an opening of three inches diameter, to 
which” was fitted à cryſtal” ſtopper ground with 
emery, and pierced with two holes for the tubes 
. xxx. Before Mutting the balloon with its 


anne, 


2 
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125 ſtopper, introduced the ſupport BC, ſurmount- 
ed by the china cup D, containing 1 50 gri. of 
phoſphorus; the ſtopper was then fitted to the 
opening of the balloon, luted with fat lute 3 and 


covered with flips of linen ſpread with quicklime - 
and white of eggs. When the lute was perfect. 
ly dry, the weight of the whole apparatus was 


determined to within a grain, or à grain and a 


half. I next exhauſted the balloon, by means 
of an air- pump applied to the tube xxx, and 


then introduced oxygen gas by means of the 
tube yyy, which has a ſtop-· cock adapted to it. 
This kind of experiment is moſt readily and 
moſt exactly performed by means of the hydro- 
pneumatic machine deſeribed by Mr Meuſnier 


1782, page 466, and explained in the latter part 


of this work, with ſeveral important additions 
and corrections ſince made to it by Mr Meuf- 
nier. With this inſtrument we can readily af 
certain, in the moſt exact manner, both the 
quantity of oxygen gas introduced into the bal- 
loon, and the quantity ee ae 5 = 
Sora of che experiment. | 

When all things were e Se 1 157 
** to the phoſphorus, with à hurning-glaſs.: 
The combuſtion | was extremely rapid, accompa- 
nied with a bright flame, and much heat: As 
the operation went, on, large quantities of white 


Side ner 


* f 


flakes 1 attached euere. to the in- 
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ner ſurſace af the balloon, until at laſt it was 
rendered quite::opake. The quantity of theſe 
flakes at the end became ſo abundant, that, 
though freſh oxygen gas was continually ſup- 
Plied, which ought to have ſupported the com- 
Buſtion, the phoſphorus became extinguiſſied. 
Having allowed the apparatus to cool complete- 
I, 1 eee the quantity of oxygen gas 
employed, and weighed the Balloon accurately. 
before it nen I next waſhed, dried, 
and weighed the ſmall quantity of "phoſphorus 75 
remaining in the cup, on oſe to determine 
the whole: quantity of phoſphorus conſumed in 
the experiment; this reſiduum of the phoſpho- 
rus was of a yellow ochrey colour. It is evi- 
dent, that by theſe ſeve al precautions, J could 
eaſily determine, the weight ef the phoſphorus 
conſumed; the weight of the” flakes” produced 
by he boitbultieh 2! and, the weight of the 
oxygen -which * kad combined _ . _phof- | 
Horus. eiae r ont an nnn 
This felt gave very early the fame 
ue" with the former; as it proved that the 
phoſphorus, during its combiiſtion; had abſorbed 
2 little more than one and à Half its weight of 
o en; and 1 learned wWitfr more certainty, 
that the. 8 —5 of- the new. ſubſtance, produced 
min the experiment, exactiy equalled the ſum 
= the” weights of the -phoſphorus' conſumed, 
end Ergen "abſorbed, which iideed was eafily 
<A determinable- 
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- na 1 4 pniari. | che n: gas em- 
ployed be pure, the reſiduum after combuſtion 


is as pure asi the gas employed: This proves” 
that nothing eſchpes from the phoſphortis, ba- 


pable of altering the purityvof id cννen gas! 


and that the only action of -the;phbſphorus is td 
ſeparate the oxygen from the'/calbricy)! PREY 


it was before united. 105 4.97 een cert} ac; 


I. mentioned above, that when an —— 
5 ble body is burnt in a hollow ſphere of ice οτ 
in an apparatus properly conſtructed upon chat 
principle, the. quantity of ice melted during the 


combuſtion is an exact meaſure of ihe \quiiitity * 
of caloric diſengaged. On this fubject the tis: 
moir ee e by M. de la Place ad 


_ myſelf, Ae. 1780, p. 355, mayobe'-confulte@® 
Having ſubmitted the combuſtion of phoſphorus 


to this krial, we found that one pound of heft 
phorus melted ja/little more than 00 — 
ice during its combuſtion. : enticed ich amen 

Ihe combuſtion of phofphorus)ſ 3 equal 


; Is vell i in atmoſpheric. air as in G ygen gas, with 


this difference, that the combuſtion i vaſtiy flows ' 


er, being retarded fend the large proportion of a 
zotic gas mixed with the; oxygen gas; and that 


"only. about. One fifth · part ot the air employed is p 


abſorbed, becauſe, as the oxygen gas only is ab- 


| ſorbed, the proportion of the azotic gas becomes 
n ſo great towards the cloſe. of She. Mars. as 
ie put an end to the! :ombuſtior 


10 
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I baxe abready ſbeum, that phoſphorus is 
Þ changed by combuſtion into an extremely light, 
Fl | White, flakey matter. ON CTY are nn | 
auch altered; by: this" transformation; from 
being iſolublel in water, it not 'only 
ſoluble, but ſo greedy of -moiſture, as to attract 1 
the humidity of the air with aſtoniſhing rapidi- 0 
ty: By this means it is converted into a liquid, 
DP conſiderably more denſe, and of more ſpecific 
gravity than water. In the ſtate of phoſphorus | 
before combuſtion; "it - had ſcarcely any ſenſible 
taſte; by its union with oxygen it acquires an 
xtremely ſharp and four taſte; in a: word, from 
one of the claſs of combuſtible bodies, it is chan- 
ged into an incombuſtible menen en a eee | 
Raj of thoſe bodies: called enn e eee 
This property ef a — as: FF 
Fd epnverted into an acid, by the addition of 


oxygen, we thall preſently find belongs to a great 
number of bodies: Wherefore; ſtrict logic re- 


* 


* 


. . * 
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i quires that we | ſhould adopt 2 common term for 
| indicating all theſe operations which produce 
| analogous reſults. This is the true way to fim- 
| plity the Trudy: of; ſcience, às it would be quite 


impoſſible: to bear all its Tpecificat details in 
the memory, if they were not claſſically ' ar- 
I ranged; For this reaſon, we halt diſtinguiſh : 
che converſion of phoſphorus into an acid, by 
its union with oxygen, and in general every 
1 combination of — with a combuſtible ſub- 
1 1 | | | e ſtance, > 
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| aac by the term of "oxygenation: 1 this 
I ſhall adopt the verb to oxygenate,;' and of con- 
ſequence ſnall ſay, that in _— — d 
| rus wwe convert it into an acid 

_ _ Sulphur is likewiſe a eambuſtihle-bodyy bed 


other words, it is a body which poſſeſſes "the 


power of decompoſing oxygen gas, by attract- 
ing the oxygen from the caloric with wich it 


was combined. This can very eaſily be proved, 


by means of experiments quite fimilar to thoſe 
we have given with phoſphorus j but it is ne- 


ceffary to premiſe; that in theſe operations with 
fulphur, the ſame àceuraey of refult is not to 


be expected as with phoſphorus 5" becauſe the 


acid which is formed'by-the combultion of ſul- 
phur is 4ifficultly' condenſible, and becauſe ful- 
phur burns” with more diffculty, and is ſoluble 
in che different gaſſes. But 1 can ſafely aſſert, 
from my on experiments, that "fulphar in 
burning abforbs oxygen gas; that the refit 


_ acid id Confiderabſy berrier than tte falphur | 


burt; that its weight is equal to the fam of 
the” weights of the KiShv? which” has been 
burnt, ànd of the oxygen abſorbed; and laſtly, 
i that chis acid is weighty, incombutidle, and 


"Fi 3+ 


| une faden remaining upon this ee b with 


| regard to the proportions of ſulphur and of 


oxygen which enter into os Poon wg oi of the 
Charcoal; 


_ Feld, % wonron 


„* 


ple combuſtible body x, has ꝛlikewiſe he proper. 
ty of decompoſing oxygen: gas, by abſorbing FY 
baſe from the caloric: But the acidxeſulting 
from this eombuſtion does not condenſe; in- the 
common temperature ; under the preſſure of gur 
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Charcoal; which; from all; Our Stelen know- 
ledge regarding it, muſt-be-conſidered-as 4 fin- 


atmoſphere, it remains in the ſtats of gas and 
requires a: large proportion of Water d gombine 


with, or be diſſolved in- This acid has,, how- 


ever, all the known properties of cher wide, 
though in a weaker degree, and combines, like 
them, with all the, baſes rden ſuſcepuble of 


. kenne neutral ſalts. 101 4 1 i 25 19 {EI Qt 


The combuſtion of ot 41 in oxygen gas, 
may be, effected. like that of args mm 


bell-glaſs, A, PL1Vo:rfig.1g- placed over mer- | 
cury.: But, as the heat of red-hot iron is not 


ſuffcient to ſet fire to the charcoal, e mult 


add a, mall morſel of tinder, , with; a minute 


particle of phaſphorus, in the ſame manner as is 


directed in the experiment for the. combuſtion 


of iron. A detailed account of this experiment 
will be found in the memoirs of, the academy 


£44 By 
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e a ſertion is to be Zuber uod of the pate Lönlibut⸗ 
bie part” of coal, which, in the nomenclature, is named 


Carbon, carlonus, to diſtinguiſh it from charcoal; charbon, 
carbo;: The latter, beſides carbon, contains ſome e. 


buſtible earth, and certain —— 
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for 1781, p. 448. By that experiment it ap-. 
pears, that 28 parts by weight of carbon re- 
quire 72 parts of oxygen for ſaturation, and 
that the acriform acid produced is preciſely equal 
in weight to the ſam of the weights of the _ , 
coal conſumed and oxygen..gas. employed during 
the combuſtion. This atriform acid — 
fixed or fixable air by the chemiſts who firſt; diſcos 
vered it; they did not then know whether it was 
air reſembling that of the atmoſphere, or ſome - 
other elaſtic fluid,  vitiated and corrupted by _ 
combuſtion; but ſince it is now. aſcertained 19 
be an acid, formed like all others by the N 
genation of its peculiar baſe, it is 33 
; | the tiaine gf Sred-airfs. ayes RAaN? mY 
By burning charcoal in the apparatus 
e p. 605 Mr de la Place and 1 found that 
one lib. of charcoal melted 96.375 libs. of ice 3 
that, during the combultion, a. 3714 lib. of oxy- 
Sen were abſorbed, and that 3. 5714 liba. of acid 
gas were formed. This gas weighs 0.695 parts 


W for each ee in the Tanda 


R 39 It may gar proper ARS "Bat here eie by 
the anther, that, in conformity wich the general principles f 


his Far rene called the carboute acid, aud when | in the zert. „ 
_ ſtate, carbonic ha 826.— F. g . 203: ala, . 
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ſtandard” Singende and preſſure mentioned 
above, ſo that 34242 cubical inches of acid gas 
are were by _ ang! we one  PHuLE! _ 
| charcoal w SHY 2 
T might enukiphy Qik Aneta, Ns es; 
by a hi numerous ſucceſſion of facts, that all acids 
are formed by the combuſtion of eertain ſubſtan- 
ces; büt 1 am prevented from doing ſo in this 
place, by the plan Ba, 1 have laid down, of 


to ſuch as are Anse and of drawing my 
examples only from circumſtances already ex> 
Plained. In the mean time, however, the 
three examples above cited may ſuffice for gi- 
ving a clear and accurate conception of the 
1 manner in which acids are formed. "By theſe 
i Ws may be clearly Teen, that oxygen is an ele- 


ment common to them all, and which conſti- 
_ utes or produces their acidity; and that they 
differ from each other, according to the ſeveral 
8 of the oxygenated or acidified ſubſtan- 
0 muſt enen, in every.” my care- 


ö See « error muſt have crept into Mr Lavoiſier's FYRO 
lation; for, on the data here given, the number of cubical 
Ache of gas ought'to have been 473 $8.33 458.5774 libs. of 
_ Earbonic acid gas, or 32914-0224 gre. when divided by 
\ 1668, the weight of a cubicat inch, . this correſted ond 
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wiſh between the acidifiable 
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fully diſti 


which Mr de Morveau calls the 
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of the Nomenclature of Acids in general, 1 ber- . 
Ticularly f 525 drawn. 2 Nitre and Sea- 
Salt. | 


T becomes extremely eaſy, from the princi- 
J ples laid down in the preceding chapter, to 
eſtabliſh a ſyſtematic nomenclature for the a- 
cids: The word acid being uſed as a generic 
term, each acid falls to be diſtinguiſhed in lan- 
guage, as in nature, by the name of its baſe or 
radical. Thus, we give the gerferic name of 
acids to the products of the combuſtion or oxy- 
genation of phoſphorus, of ſulphur, and of car- 
bon; and theſe products are reſpectively named, 
the b pbe ric acid, the ne acid, pres the 
carbonic acid. 
There is, b a attic: circum- 
Wi the oxygenation of combuſtible bo- 
4 of a part of ſuch bodies as are con- 
vertible into acids, that they are ſuſceptible of 
different degrees of ſaturation with oxygen, 
and that the reſulting acids, though formed by 
the union of the fame elements, are poſſeſſed of 
different properties, depending upon that dif. 
ference of ee, or this, the "AER 
| acid, 
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acid; and, more eſpesiallys he Julphuric, favs 
niſh us with examples. [When,;ſulphur is com- 
bined with mall Proportion ef oxygens: & - 
forms, in this fixſt o lower degres of oxygenar 
tion, a volatile acid, having a penetrating odgur, 
and poſſeſſod of very peculian qualities. BY 
larger proportion af Oxygen,” it js changed into” 
24 fixed, beavy acid,, without ANF: pdayr, . and 
Which, by. combination with, ather hadies, gives 
products quite different from: thoſe 
by dhe farmer. in this instance, the principles o 
our nomenclature ſeem to fail z and it appears 
difficult to derive: ſuch terms den ee of, 
eee baſe, 280 mall a * 


with circumlocytion. i. By re fl. 
ever, upon the fubject, o or ele 7 * E 
the neceſſity of the caſe, we have thought it al. 
1 lowable to expreſs theſe varieties in the oxyge- 
nation of the acids, by: ſimply varying the term. 
nation of their ſpecific. names. The volatile acid 
produced from ſulphur, was anciently known 

00 We aces; 1985 n 4 ey e og K. 
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The term formerly uſed by the agli, chemiſts for this 


acid was written ſulphurcous ; but I have thought proper to 2 


ſpell it as above, that it may better conform with the fi- 
milar terminatious of nitrous, carbonous, &c. to be uſed. here- 
after, In general, I haye-,uſed the Engliſh terminations ig 
and our to tranſlate the terms of the Author which end with 
 #que and cur, with hardly any other alterations. T. | 
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We have” preſerved that term for this deld from: 
ſulphur under ſaturated with oxygen; and 
diſtinguiſn the other, or completely ſaturated 


or oxygenated acid, by the name of ſulphuric 
acid. We ſhall therefore ſay, in this new che- 


mical language, that ſulphur, in combining 
with oxygen, is ſuſceptible of two degrees of 


ſaturation; that the firſt,” or leſſer” degree, con- 
ſtiitutes fulphurous. acid; Which is volatile and- 


penetrating 3 3®-while the Tecondy. or higher de- 
gree of ſaturation, produces ſulphuric acid; 


Which is fited and inodorous. We "ſhall adopt 
this difference of termination for all the acids” 


which aſſume 'ſeveral degrees of ' faturation.: | 
Hence we have a phoſphorous and a ; phoſpho- | 
rie acid, an acetous and an acetic acid'; wu fo”. 
on, for others in ſimilar circum anes ... 


18 


This part of chemical ſcience ola have” 


been extremely ſimple, * and the nomenelature 


of the acids would not have been at all“ per- 


plexed; as it is now in the old nomenclature, if 
che baſe or radical of each acid had been known 
when the acid itſelf was diſcovered. Thus, for 
inſtance, phoſphorus being a known ſubſtance 
before the diſcovery of its acid, this latter was 


Tightly diſtinguiſhed by a term drawn from the 


name of its acidifiable baſe. But when, on the 
contrary, an acid happened to be diſcovered 
before its baſe, or rather, when the acidifable 
bale” from LY it et formed remained un, 

2 ieee 20 1 5 
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13 names were adopted for the two, which 
have not the ſmalleſt connection; and thus, 
not only the memory became eee with 

uſeleſs appellations, but the minds of ſtudents, 
nay even of experienced chemiſts, became fil 
led with falſe ideas, which time and reflection 
alone are capable of eradicating. . We may 
give an inſtance of this confuſion. wi -relpe& 

to the acid of ſulphur : 8% The. former chemiſts, | 
5 having, procured. this acid. from. the. vitriol of 
iron, gave it the name of the vitriolic acid from 
the name of. the ſubſtance. which produced it; 
and they were then ignorant that the acid pro- 
cured from ſulphur by combuſtion was exactly 
the ſame. The ſame thing happened, with the 
atriform; acid, formerly called ir air; it not 
being known that this acid was the reſult of 
combining. carbon With oxygen, a variety ok 
denominations have been given to it, not one 
of which. rens juſt ideas of its nature or ori- 


. We _ found it extremely, to — 
| _ modify "the ancient language with reſpe& 

do thoſe acids which proceed from known baſes ; 
having converted the name of witriolic acid into 
| that of ſulphuric, and the name of fixed air in- 
to that of carbonic acid: But it is impoſſible 

to follow this: plan with the acids whoſe baſes 
are ſtill unknown; with "theſe we have been 
obliged to * à contrary Plan, and, inftead' of 
H 4 ” forming 


AEN 


* 
ning the name of te acid from tharof | 
baſe; have been forced to denominate 8 wt | 
known” bafe from the name of the known acid, 
as happens in the caſe of the acid which is pro 
r 
10 A e this acid from th as ba 


à briſk fever takes . ville ; vapburs ; 
wiſe, of a very penetrating odour; and; by gen. 
tly heating the mixture, all the" add driven. 
off. As, in the common temperature and pref. 
. fare of ou here, this acid is naturally in 
the" ſtate of gas, we muſt uſe particular pretcau- 
tions for retaining it in proper veſſels, Fer ſrial 
Expetimenits, the moſt” ſimple and moſt commo- 
dious apparatus confiſts of à fmall retört G, Pl. 
V. Fig. 5. into which the ſea-falt is, introduced, 
well dried“, we then pour on fome con entrated 
fulphluric acid, and immediately introduce the 
| beak of the retort under little jars or bell 
phaſfes' © AY fame Plate and Fig. previbuſſy fil- 
ted! Vith quickſilver:- In proportion a8 the acid 
Ban is difengaged, it paſſes int6 the" jar; and 
0 Sets to ws i 1555 of the: N 
Zi] ak ers 1950 Nn E 5113 Hits WENT, W een 
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23 For. this "cg . called ame | 
gſed;] which! conviſts in ſubjeRtiog it to nearly a fred heat, in 
A proper veſſel, to 46 to r all its water of cal. 
| Aer. | | 


places. when the * r this as , 


fackens, 2 gentle heat ib applied to che retort; - 


and is gradually. increaſed; till nothing more 
Paſſes over. This acid gax has à very ſtrong 
affinity with water, which abſorbs an enormous 


quantity of it; this is proved by | introducing: * 


very thin layer of water into the glaſs which con- 
bins the gas, for, in an inſtant, 3 
| ar diſappears, and combines with the Water. 


This latter circumſtance is taken advaitag of 


E 1 laboratories and manufactories, on purpoſe to 
Wein the acid of ſea-lale in a Hquid fon; and 
for this s purpoſe the apparatus Pl. IV. Fig. 1. 1 


. employed; If conſiſts; of a tubulated retort 4 | 


into Which the ſea-ſalt, and after it the ee 
acid; are introduced through the opel 


of” the balloon or recipient c, ö, intended W | 


| containing the ſmall quantity of quid which 
paſſes over during the proceſs ; and of a ſet of 


| bottles with two mouths, L, L, L, L, half filled 
Ei with, water, intended for abſorbing the gas diſ- 

engaged by the diſtillation. This apparatus with 
. latter part of this | 


55 work. "ay | 


i? Although we have not yet been able, dhe 


to compoſe or to decompound this acid of ſeas 


falt, we cannot have the ſmalleſt doubt that it, 


Bke all other acids, is compoſed by the 


of oxygen with an acidifiable baſe. We bars 


5 called this unknown ſubſtance the 
| ; | mufictis 
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| mapiatic 1. or muriatic radical, n this 
name, after the example of Mr Bergman and 

Mr de Morveau, from the Latin word muria, 

which was anciently uſed to ſignify ſea- ſalt. 

Thus, without being able exactly to determine 
the component parts of muriatic acid, we deſign 
by that term a volatile acid, which retains the 

form of gas in the common temperature and 
preſſure of our atmoſphere; which combines 
with great facility, and in great quantity, with 
water; and whoſe: acidifiable baſe adheres: ſo 
very intimately. with oxygen, that no method 
has hitherto been deviſed. for ſeparating, them. . 
If eyer this acidifiable baſe. of the muriatic acid is 
diſcovered to be a known ſubſtance, though now 
unknown i in that capacity, it will be requiſite to 
change; its 2 denomination bare one > wt | 
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* De Girtanner i is ſaid to / kink 120 Severed that "I 
drogen is the baſe or radical of this acid. Should this diſ : 
covery be confirmed; the terms will here require ſome far - 
ther alter ation, in conformity with the general principles of | 
the new/nomenclature. At any rate, muriogen may be em- 
ployed to denominate the baſe of the muriatic acid, till its 
nature be unequivocally determined; and, if the diſcovery 
attributed to Dr Girtanner be aſcertained, the common baſe 
of water and muriatic acid will more properly fall to be = 
ed ha Wi new term, than of, that of ee, 
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via! common with ſulphuric acid; and ſeveral 
other acids, the muriatic is capable of different 
degrees of oxygenation; but the exceſs. of öxy⸗ 
gen produces. quite contrary: effects upon it from 
what the ſame circumſtance produces upon the 
acid of ſulphur. The lower degree of oxygena- 
tion converts ſulphur into à volatile gaſſeous 
acid; which only mixes in ſmall proportions: 
with water; while a higher oxygenation forms 
an acid poſſeſſing much ſtronger: acid proper- 
ties, which is very fixed, and cannot remain im 
the ſtate of gas but in a very high temperature, 
- which, has n ſmell, and which mixes in large 
proportion with water. With muriatic acid, 
the direct reverſe takes place; an additional 
ſaturation with oxygen renders it more volatile, 55 
of a more penetrating odour, leſs miſcible: with 
water, and diminiſhes: its acid properties. We 
Nere at firſt inclined to have denominated theſs 
two degrees of ſaturation in the ſame manner 
as we had done with the acid of ſulphur, cal- 
ling the leſs. oxygenated'»muriatous acid, and 
that which 3 is more ſaturated with oxygen mu- 
riatic acid: But, as this latter gives very par- 
ticular reſults in its combinations, and as no- 
ching analogous to it is yet known in chemiſ- 
try, We have left the name of muriatic acid 
ws the, eſs e "I and; e the Mert the 
bogs ni, 8 mate 


np ounded appellation of — 
W- acid 5 9H] " 825 


better known, we have judged Proper only 
to modify its name in the ſame manner with 
that of the muriatic acid. It is procured from 
nitrée; by the intervention of fulphurie acid, 


— that deſcribed” for ex- 


tracting the muriatic acid, and by means of 
the fame apparatus, Pl. IV. Fig. 1. In propor- 
tion as the acid paſſes over, it is in part con- 


tles L L, L, L; the water becomes firſt green, 
then blue; and at laſt yellow, in proportion to 
the concentration of the acid. During this o- 
peration, a large quantity of oxygen gas, mixed 


ff Fooe 124; 21agang 


fri. 8 Ni 

"i;This: * Iike a . We bf POME 
gen, united to an acidifiable baſe, and is even 
the firſt cu in which the r Bu Bile 


4 1 > + 
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ne 
The R. ach dem murioxic - ag 4 might {> very e con- 


veniently for expreſſing this flate of the muriatic acid: In 


ſtrict conformity with the general principles of the new che- 


mical philoſophy and its nomenclature, it ſhould have been 
called;/uper-oxygenated, inſtead of III muriatic acid; 


for all acids are — | 
© 


- 


— 


which is craſh ren um — of . 


denſed in the balloon or recipient, and the reft 
is abſorbed by the water contained in the bot- 


* 


* 
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Was vell aſcertained. Its two conſtituent ele- 
ments are but weakly united, and are e 
ſeparated, by preſenting any ſubſtance with 
which oxygen has a ſtronger: affinity than witn 
the acidiſiable baſe peculiar, to this acid. By 
ſome experiments of this kind, it was firſt diſ- 
covered that azot, or the baſe of mephitis or af 
azotic gas, conſtituted its acidifiable baſe ar 
radical; untl --conſequently that the acid of 
nitre was really an azotic acid, having agot far 
its baſe, combined with oxygen. For theſe 
reaſons that we might be conſiſtent with our 
Principles, it appeared neceſſary, either to call 
the acid zotic, or to name the baſe nitric ra- 
diicn ; but from either of theſe we were diſ- 
Auaded, by the following conſiderations. It 
ſeemed difficult to change the Win ae 
or ſaltpetre, which have been univerſally. ad- 


ꝛopted in ſociety, in manufactures, and in che- 


miſtry; and, on the other hand, azot having 

been diſcovered by Mr Berthollet to be tbe 
baſe of volatile alkali, or ammoniac, a8 Well as ; 
of this acid, ve thought ĩt improper to call ĩt 
znitric radical. We have therefore continued 
ithe term of azot to the baſe of that part of 
_ -atmolphejic air which is likewiſe the nitric 
aud ammoniacal radical; and we have named 
the acid of nitre, in its lower and higher de- 
agrees of oxygenation, nitro acid ini the fur- 

a mer, 


* L E M E N T" 8. 


a "IVY nitric IS! n the utter Nile 3 thus 


5 * ing 2 8 bree g modi- 
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- Seren very reſpeabls ndl 1 Af 


Approved of this deference for the old terms, 


and wiſhed us to have perſevered in perfecting 
u new chemical language, without paying any 


reſpect to ancient uſage; ſo that, by thus ſteer- 
ing a ſort of middle courſe, we have expoſed 


/ 


"ourſelves to the cenſures of one ſect of che- 


5 milts, e dle expoſtulations of eee 1 
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The acid of. nitre” is ſuſceptible: of ing 
great number of ſeparate ſtates, depending up- 


on its degr. ee of oxygenation, or upon the pro- 


portions in which azot and oxygen enter into its 
compoſition. By a firſt or loweſt degree of oxy- 


- genation, it forms a particular ſpecies of gas, 
Which we ſhall: continue to name nitrous gat; 


+this:is compoſed neatly of two parts, by weight, 
„ oxygen combined with one part of azot, 
and in this ſtate it is not miſcible with water. 


In this gas, the azot is by no means fully ſatu- 
[rated with oxygen, but, on the contrary, has 


ſtill a very great aſſinity for that element, and 


even attracts it from atmoſpheric air; imme- 
dJiately upon getting into contact with it. This 


ombination of nitrous gas with the-oxygen gas 
contained in atmoſpheric air, has even become 


| Pr OS | | one 


1 and conſequently is uſed as a teſt for aſc | 
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one of the methods for determining the quantity 
of oxygen gas mixed with any portion of ar, 


2 


its degree of ſalubrity. 


The further addition of oxygen converts 9 
we nitrous gas into a powerful acid, which NE, 


has à ſtrong affinity with water, and which 


is itſelf ſuſceptible of various additional degrees 


of oxygenation. When the proportions f 


oxygen and azot are below three parts, by 
weight, of the former to one of the latter, the 
acid is red coloured, and emits copious fumes. 


In this ſtate, by the application of a gentle 


heat, it gives out nitrous gas; and we term 
it, in this degree of oxygenation, nitrous” acid. 


When four parts, by weight, of oxygen, are 


combined with one part of azot, the acid is 
clear and còlourleſs; 3 more. fixed in the fire 


than the nitrous acid; has leſs odour, and 1 


its conſtituent 0 are more firmly uni- 
ted: This ſpecies of acid, in conformity with 


our JEDI of nomenclature, is called nitric 


acide 4 . 
7 Thus, nitric acid i the acid of nitre, ſur- 
charged with oxygen; nitrous acid is the acid 


fame thing, with nitrous gas; and this latter is 
azot not ſufficiently ſaturated with oxygen to 


4 WP the properties. of an acid. To this lat 
ter 


: 


* 


_ - of nitre ſurcharged with azot, or, what is the Y 


. of 

; 

, _ 
k - +" "Xx 


name of x 


Name Ol 


mendature, but which the author has given his reaſons for 
Arden in this inſtance, the following ought to hatte 

terms for azot, in its ſeveral degrees of . 
tion : Act, azotic gas, (azot combined with caloric | 


Oe Sab, azotous acid, and azotic , —— = , 
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Orem fig” a W affinity with the 


tals that are heated to a certain 

than with "caloric * In conſequence of this, all 
—_— bodies, excepting gold, filver, and pla- 
tina, have the property of decompoſing oxy- 
gh gas, by attracting its baſe. from the caloric! 
with which it was Gabis We have alrea- : 
dy ſhown in what manner "this decompoſition | 
is effected b means of mercury and iron; hay- 
ing obſerve „ that, in the caſe of the fr, it 
zt be Conde ak Kind 86 gradual com- 
buſtion, whereas, in the latter, the combuſtion 
is extremely rapid, and is attended with a bril- | 
liant flame. The uſe of the heat em ployed, in 
theſe operations is to ſeparate the particles of 
the metal from each other, and to diminiſh theit 
attraction of coheſion or aggregation, or, hat 
is the ſame thing, their mutual attracion for 
a other. 5 | ITS . SVEN 
The abſolute" weight of at — ſubſtan - 


ces is eee in 8 to "the "qa 6 
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of oxygen they abſorb j hey, at the ſame Ge; 
loſe their metallie ſplendour, and are reduced 


to the appearange, of rt ulverulent _ 
matter : In this MH. Roy pri Wha be confi- 
dered as Jaw vs ſaturated with oxygen, de- 
bee ee n this element is counter 
balancet by nt of affinity between it 
2 the en * the calcination of me- 
1 the 2 53 is therefore acted upon by 
. 35 5 . 

ae 9 0 0 b. a that exerted by the 


BIELT ; 


4 it, 1 tene 8: to unite, 1 hy me- 


85 | Mi poet on to > wh | 
of tals, 5 have mY, acquired all Lt faline 
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= 


| is 
4 older | che + have affixed | the x name of 
| hy not only t to metals. 5 in this ſtare, . but to eve- 


ly which has been long expoſed to the 
E n.. of fire without being melted. They 
have employed this word calr as a _generical 
term; under which they confound calcareous 
earth, which, . from A neutral falt, Which it 


really was before calcination, has been chan. 
| ged 


ppofit te, powers, that of = 
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ped by re ineo an ärchy alkali, OY inp half 
of ies weight; ant metals, which, by the Tame 
mans, Rave joined themſelves to 4 new fub- 
Rines; che added quantity of which! oſten es 
cba half their weight, and by the addition of 
_ whichiitlisy have been changed" almoſt into the 
nature of facids7/!” This mode of claſſifying fab 
ances,” of f very eppoſite Tiltufes under the 
fame generic name; wadſd iave been quite 
contraty to bur printiples of homenchtare; eſpe: 
ciall) as, by retaining the above" term for this 
fate ef metalne Nibſtantes, we thult have cons 
Vveyed* very falſe ideas of its natu Have. 
therefore; laid rafide"the"exprefion metallic caln 
ahogether; ando have ſubſtituted in its place 5 


E By:rthio-teadinefpfor ſupplying appoſite em 
ite ds evident thatlithe Aangüagel we have _ 
el i both copious and <cexprefiive.” The firſt 

or loweſt degree of exygetiation'in bodies, Con. 
vertsfthem into otyd&'3' ſechnd degree of ad. 


ditional dy genation conſtitutes - that claſs of 


_ acids, of which the ſpecific names, drawn from 
their particular baſes, terminate in out, as the 


nitrous and. Julphurous: acids; the third | degree 


olf oxygenation changes theſe into that diviſion 
of acids, which are diſtinguiſhed by the termi⸗ 
nation” in To. As” the n trie and ' Julphuric acids; 7 
ind affly, we can. "expreſs a fourth, or higheſt, 
degree of oxygenation, by adding the, word y 
I WS _ genated 
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tern oy fromthe: Greek word cee 
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rnated to the name of the a aca beat 
already done with: the oxygenated muriatic acid. 


We have not eonſined the term of to the 


purpoſe; of expreſſing the combination of metals 
with oxygen, but have extended it to ſignify 
that firſt; degree of orygenation in all bodies, 
which, without converting them into acids, 
cauſes them tO. approach to the nature of Jalts« 
Thus, we give he name of epd of Sulpbur to: 
that ſoft. ſubſtange into, -whieh. ſulphur is con- 
verted by incipient, or imperfect combuſtion; 
and we call, the yellow matter left by phoſpho- 
rus, aſter combuſtion, by the name of -oxyd -of | 
phoſphorus... In the ſame manner nitrous gas, 
which ie anot inlits firſt degree of oxygenation, 
is the oxyd anot R. We have likewiſe oxyds in 
great numbers from the vegetable and animal 
kingdoms ; and, ſhall ſhew, in dhe ſequel, that 
this new language throws great light upon all the 
operations of art and nature. 105 TTY L190] AO 

We haug already obſerved, that eee 
the 1 ne, peculiar, and perma- 
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i be 640 wud ws os abr | azot; bt it is 


no- where elſe adopted in the new nomenclature ; though, as 
I bave mentioned in a former note, it is more legitimate than 
the term nitrous gas; which laſt he has .retained, both be⸗ 
cauſe it has long | been employed, and chiefly becauſe, as 2 
familiar term in chemiſtry, it conveys tio ideas contradict 
to the real nature of the ſubſtance it is meant to expreſs.—T. 
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nent colours. Theſe vary not on m ile a. 
ferent ſpecies of metals, but. even” cording. =. 
the Yarious degrees 6f oxygenation © Þ + the Tame 
metal. Hence wie are A the NT ; 
adding two epithets to each oxyd, one of which 
indicates the metal oxydated , while the other 
Indicates the peculiar colour of the oxyd. 
Thus, we have the black oxyd of iron, the red 


oxyd of iron, and the yellow oxyd of iron; | 


which expreſſions reſpectively anſwer to the old 
unmeaning terms of martial ethiops, colcothar, 

and ruſt of iron, or ochre, We have likewiſe - 
the grey, yellow, and red oxyds of lead, which 


; anſwer to the equally falſe or inſignificant old 


. tennis; r eee 07" UNE, HUI, e 
nium. 
5 Theſe denominations ſometimes become. ra- 
ther long, eſpecially when we mean to indi- 
cate whether the metal has been oxydated in 
the air, by detonation with nitre, or by means 
| 5 adds 3 but then they always convey juſt 

J 


bene fs 0 . 


| be oxydated, oxydating, after the ſame manner with the 
derivation of the verb to oxygenate, oxygenated, axygenating, 
from the word oxygen. I am not clear of the abſolute neceſe 


ſity of this ſecond verb here firſt introduced, but think that, 
in a work of this nature, it is the duty of the tranſjator ta 


negleR every other confidernion for the ſake of Ad fide- 
| n, oro = RTE, Ns 
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and accurate ideas, af the correſponding. objeſty 
which we wiſh, to expreſs, by their uſe. All this 
Will be rendered. perfectly clear and diſtin by - 
means of the ;tablea. which . Fe: MY to. this 
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Wi the Radicals Principle F, Water, and gf its 
ce peer by Cr en, an nerd AI 

28 21 in rie not yo" 405 OO! 26 amt 
TIL very 5 water has always been 
I . thought,;a ſimple, ſupſtance z, inſomuch 
that the older chemiſts conſidered i it as an. le- 
ment. Such at undoubtedly Was to them as. 
| they were unable to:decompaſe.it.;,,or,; at leaſt, 
ſince the decompoſition ybich took place daily - 
before their eyes, was entirely unnqticgd. Hut 
we mean to prove, that water is « no means a 
ſimple or elementary ſubſtance. 1 ſhall ngt 
here pretend to gine the hiſtory of this recent, 
and hitherto: conteſted diſcovery, which is de- 
tailed in the Memoirs of the Academy for 1781, 
— ſpall only bring, forward thel, principal 
yolk of the, decompoſition, and compoſition. of 
3 z and. Im venture 9 fay, that theſe will 
be convincing t to FRO as. gonſider them impar tial- 

er me ent ei 92 6-eynd! note © 
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furnace, with a ſmall inclination from E to 7 
lute the ſuperior extremity E to the glaſs retort. 
A, containing a determinate quantity of diſtil- 
led water; and to the ſuperior extremity F, hits © 


the worm 88, fixed into the neck of the doubly 
tubulated bottle H; which laſt has the bent tube 


KK adapted to one of its openings, in ſuch a 


manner as to convey ſuch atriform fluids or gaſſes 
28 may be diſengaged, during the experiment, 
1 ute proper 3 eng Tor determining wel 


* To render the Foals of this enter. - 


"Ui t is neceſſary that the tube EF be made 


e wel anneated and difficultly fuſible glaſs, and - 


5 that it be coated over with a er 
clay nüsed with powdered ſtone ware; deſides 


Which, it muſt be ſupported about its middle 


means of an iron bar paſſed through the furnace, 


Teft it ſhould ſoften and bend during the expe- | 
timent.'' A tube of China-ware” ee 


Wosld anfwer better than” one of glafß for this 


t, were it not difficult to procure one 


W entirely free from pore us is reren the pal. | 


fage of the air or vapours,” .. 
When things are thus arranged, a fire is light- 


edin the furnace EFCD, which is ſupported of 
- ſuch a ſtrength as t6 keep the tube EF red hot, 
but not to make it melt; and, at the ſame n, 


| if 4 5 
9 t up in the 
3: 9 85 55 13) PET: 
7 * 1 | 
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to keep the water in the retort A erer 
W 8 * rler 

; CF 
Wwe ura, it fills the tube EF, and drives out 
the air contained through the tube KK; the a- 
queous gas formed by evaporation is condenſed 
by cooling in the worm 88, and falls, drop by 
drop, into the tubulated bottle H. Having con- 
tinued this operation until all the water be eva- 
porated from the retort, and having carefully 
emptied all the veſſels employed, we find that a 
quantity of water has paſſed over into the bottle 
H, exactly equal to what was before contained 
in the retort A, without any diſengagement of 
gas whatſoever: So that this experiment turns 
out to be a ſimple diſtillation; and the reſult 
would have been exactly the ſame, if the water 
had been run from one veſſel into the other, 
without having undergone the intermediate in- 
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_ The apparatus being diſpoſed, 3 ford 

mier experiment ; 28 grs. of charcoal, broken in- 
4 ori e Ne and which has previ- 
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F; Every thing elſe ig managed exatly.as in 


$5 the preceding experiment. - pn 


The water, contained 1 ſti, 
os as in the former experiment, and, being 
condenſed in the: worm: 8, falk ee bottle 
Hz but, at the ſame timez a conſiderable quan- 
tity of gas is diſengaged, which, eſcaping by the 
tube KK, is received in à convenient apparatus 
for: that purpoſe. After the operation is [finiſh 
edy we find nothing but a few atoms of aſhes re- 
| Ts Hg He Mtg thERGr get (6 chargcal 
| having entirely difappeared. | of 
When the diſengaged+ gaſſes moans cat 
mined; they are found to weigh 113.7 gre. *; 
theſe are of two kinds, viz. 144 cubical inches 
of carbonic acid gas, weighing 100 gre- and 380 
cubical inches of à very light gas, wWeighing 
only 13.7 grs. this latter gas Ab fire, when 
in contact with air, by the approach of a light- 
ed body; and when the water which has paſ- 
ſed over into the bottle H is carefully examined, 
it is found to have loſt 85.7 grs. of its weight. 
Hence, in this expetiment, 8 5% grs. of water, 
joined to 28 grs. of charcoal, have combined 
in ſuch a way as to form 100 g of cartPnic 
e eee eee 40 ee eee ard, 
281 GG e811 dts bis 254184 digit OE Oo 
s the lattetpart of this vr will he, ſquid . 
y ; 


ear account. of he neceſſary for on rati 
di REES. 0 alte ? a for da W 5 


ties, ad the pr ature of euch : 
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acid; and 13+ 7:876 of, u particular gas capable 
of bang;bumtgion me 1 toidw- coumminaqes yo 
I I have already ſhewn, that 100 gre. of earbo? 
nic acid gas conſiſt of 72 gra. of oxygen, com-. 
bined with 28 g Rt., of carbon; hence the 28-grs. 
of charcoal placed in the glaſs tube have acqui- 


red 2 gi of 'oxygen from the water; and it 


follows, that 85.7 gr. of wuter are compoſed 
af 2 rt of oxygen,” combined with 13.7 Err. 
of a gas ſuſceptible of combuſtion. Wei ſhall 
ſiee preſently that this gas cannot poſſibly have 
| beep diſengaged from the chareaal, and muſt 

ſequently have nne from the was 

2 ter. tiene boheg zu hun botoogera lia Sd 31 
1 have ſupproſſed ſomns cireumſtances in the 
above account ↄf this experiment, which would 
only have rendered it complicated, and made 
its reſults obſcme to the reader For inſtance, 
the inflammubls gas diſſolves a very ſmall part 


of che carbon, by which means its own;weight = 


is ſomewhat augmented; and thiat of the car? 
bonie gas i proportional) diminiſhed. Ak 
though. the [alteration produced hy this cir- 
cumſtance is very inconſiderable, yet I have 
thought it neceſſary to determine its effects ** 
a a rigid caſculation, and to Teþort, as above, the th 
refulis of, he, experiment in ts ſimplified” Ties 
as if this.1circumſtance had not happened. "At 
any rate, ſhduld any doubts: remain. refpeing 
m EY? haveidrawiidron this-experts | 
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that inſtead of the 28 gre, of charcoal, the tube 
EF is filled with 274 gra. of ſoft iron, in thin 


be thirteen times lighter, One thivteenth/ of the weight of 
the heavier'would be the proper expreſſion: for implying the 
52 comparative kran nnn 7100 
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ment; hey will: by fully diflipated by the follow- 


Ing experiments, 9 is baduee in 
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the former experiment, with this difference, 


red ber means of its furnace, and the water, 


it be all evaporated, and has paſſed through the 


tube E, F, to be condenſed in the bottle H. 


No carbonic acid is diſengaged in this ex- 


periment ; inſtead of which we obtain 416 cu- 
bical inches, or 15 gr. ef inflammable 


Sas, 
thirteen times lighter “ than atmoſpheric air. 


By examining the water which has been diſtil- 
led, it is found to have loſt 100 grs. and the 


274 gre." of iron confined in the tube are found 


to have e 85's gry I ee 
watt e idorhiindzor ee e eee 


vl 4033-200 . ani Ne 171 r Jt 17 rl 


0 This IL. conceive. to.be ry * improper expreſſiqn. 1 


r the meaning of one ſub ance being thirteen times 


heavier than another, but I do not underſtand how one ak 


HTO 


or CHEMISTEY. 4t 


WEI EET is conſiderably. augmented. The 
a mee — znonet's it 


diſſolves in acids without efferveſcence 3 — 
it i converted into a black oxyd, preciſely ſimilar : 
to that een eee eee 3 


oxygen ga. 


3 e e e 
| of iron by means of water, exaftly ſimilar o 


that produced in air by the aſſiſtance of heat. 
One hundred grains of water having been de- 
compoſed, 85 gr. of oxygen have combined 
with the iron, ſo as to convert it into the ſtate 
of black oxyd, and 15-grs. of a peculiar inſſam- 


mable gas are diſengaged: From all this it 
clearly follows, that water is 


compoſed of oxy 
gen combined with the baſe of an inflammable | 


gas, in the reſpective proportions of 85 parts, 


„ to ee 


8 


„Thus ber beides the oxygen, which 7 
. of its elements, as it is of many other ſub· 


| ances, contains another ' element as its con- 


3 
af 
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ſtituent baſe or radical, and for this proper 
principle or clement we muſt find an ap- 
propriate term. None that we could think 
of ſeemed better adapted chan the word 4. 
drogen, which 2 the | generative prin- 
Xx e N def. 9 and wd Big 
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and the term ey 
— 2 ie gas, of thie radi- 
r om batiemnogo. tt fi 
. his | experiment furniſhes bar with à new 
combuſtible body, or, in other words 2 bady 
which has f. muck f afpity wih · Heygen 45 to 
drawsiit: froniiltsroonnetction with calorir and to 
dtcompoſe onen gb. „ This Dοnhuſtible b. 
_ dy has itſelf o great an Miniyiwiibealoriel that} 
tinlels:: hen chgaged in a .combinationo: with 
m otherbodyy it ulways ſuhſiſtd in: the adriform 


or:guffcout ſtate; in. the uſunta temper ati ch, 
preſſiit 6b: ouroatmoſphgrens!lh this ſtate of 
i aboht erf the weight uffn ec bull Uf 
_ aldamaieſtat te 6 916d a 117: boah hl-GXäcgß 
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y ſome, pretend that it es Enge ered 
25 nd not that which engenders ee I am not Gre- 
clin desk ta ut dle Akon tdb diets) Sr elbe | 
f riments related in chisichaptet prove: that, when awater is At- 
dompoſed, hydrogen is-produgdds, and that. when hydrogen 


combined with oxygen, water, is . hence re may 
witf | equal. ge that water js 215 3 From N ene | 


n 

„ Ina f 2 Jorivey not note, it is mentioned that this clement aps 5 
pears to be the baſe Or muriztic ucts; and that, if the Aiſeos 
very be autheriticyit inighlmore pletely be named nE 
in this caſe what the oldeg chemiſts named iuſtammable. air | 
will become, in the new nomenclature, nur iogen gas, and 


water will become a real oxyd & nuriogen. T. 
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g vimsſphetic air; it is not abſorbed by water; 
though it is capable of holding a finall:quantiry 
of that fluid in ſolution; and it is incapable” of 
being uſed for reſpinition; -without producing in- 
ſane dest? 9169 lo nonilogmonsh St t 
As the ptoperty lofs burning, which this gas 
poſſeffes in common *with all other combuſtible 
bodies, is merely che power of "decompoſing 
a and carrying ff ks "oxygen from the Cale“ 
eafily under 
ſtocd that it cannot burn; unleſs in contac with 
air or oxygen. "pas, ® Hetice! whell we ſet fire to 
a bottle full of this gas, it burns gently," firſt at 

the neck of the bottle, and then in the infide of 
it, in proportion as the external air gets in: 
This combuſtion is ſlow and ſucceſſive, and on- 
lf takes place at the {urface of contact between 
— two. gaſſes. At. is quite different when. the 
| two paſſes, are mixed before they are ſet on fire; 5 
14, for inſtance, alter having introduced one 
part of ; Oxygen gas into a narrow. mouthed 
| bottle, e fill it up with two parts of hydrogen 
2285, and bring a lighted taper, or other burn. 
ing body, to the mouth of the bottle, the com- 
buſtion of the, two gaſſes takes place inſtanta- 
| neouſly with a violent exploſion. This experi- 
ment ought only to, be made in a bottle of very 
| ſtrong green glaſs, holding not more than A 
_ pint, 2s, ſtrongly wrapped round with twine, 
otherwiſe the operator will te expoſed to great 
danger 
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Aer n rupture of the bowl, of which 
the fragments will be inden with, _ 


: 


force. * big on 36143 

„I all that has been related 3 cone 

ing the decompoſition of water, be exactly con; 
formable to truth if, as I have.,endeayoured 
to prove, that ſubſtance be really compoſed of 
hydrogen, as its proper conſtituent element, 
combined with oxygen, it ought to follow, that, 
by reuniting theſe two elements e 


ſhould recompoſe water; and that this actual- 
U- ee A eee 
15 SHAH 304 r 9s PER . £4 7 e an n 
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„ took a large cryſtal N A, Pl. I. Tig. * 
holding about 39. pints, having a large opening, 
ic which was cemented the plate of copper 
B C, pierced | with four holes, in which | four. K 
tubes terminate. The firſt tube, H h, is in- 
tended to be adapted to an ir- pump, by which 
the balloon may be exhauſted of its ait. The 
ſecond tube gg, communicates, by its extre- 
mity MM, with a reſervoir of oxygen gas, from, 
Which the balloon. is to be filled. The third 
tube d D d', communicates, by its W 
d NN, with a reſervoir of hydrogen gas. T The 
extremity d' of this tube terminates in a ca- 


"hy Sg. Hrgugh which the hydrogen 
8 an 


- | . * 4 
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ant e in W is forced, wi 


moderate degree of quickneſs, by the the e 
of one or two inches of water. The fourth 


tube contains a metallic wire GL, having a knob 
at its extremity I., intended ſor giving an elec- 


trical ſpark from L. to d', on purpoſe to ſet ſire 2 
to the hydrogen gas: This wire is moveable in 


the tube, that we may be able to ſeparate the 
| knob L. from the extremity d' of the tube Dd”, 
Ihe three ator ole Ae e nee | 

| vided: with fop-cocks. , 

That the hydrogen gas and exppen gus may | 

be as much. as. poſſible: deprived of water, they: 
are made to paſs, in their way to the balloon A, 
through the tubes MM., NN, of about al 
inch diameter, and theſe are filled with ſalts, 
which, from their deliqueſcent nature, greedily. 
attract the. moiſture. of the air: Such are the: 


 , acetite of potaſh, and the wade nitrat of 
mer. Theſe ſalts muſt only be reduced to 2 


coarſe. powder, leſt they run into lumps, and 
prevent the gall from getting n their . 
interſtices. 5 55 
1 muſt * provided 15 a with wa 

e . of oxygen gas, N pu- 
* ried ky 


wy See, anture 0 dae de the ſecond peſts 


* 
7 e eee 
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ria f from all RET of <iihonic acid, by long 
contact with a ſolution of potaſh W 15 
We muſt like wiſe have a quantity of bperb- 
gen gas, equal to twice the bulk of the oxygen 
gas, and contained in a ſeparate reſervoir: this 
muſt be carefully purified in the ſame manner by 
7: ns contact with a ſolution of 'potaſh in water. 
- The beſt way to obtain this gas free from mix- 
ture is, by decompoſing water with pure ſoft : 
iron, as directed in Exp. 3. of this'chapter.'' 
Having adjuſted every thing properly, as a- 
dove directed, the tube H h is adapted to an air- 
pump, and the balloon A' is exhauſted of its air. 
We next admit the oxygen gas, ſo as to fill the 
balloon; and then, by means of preſſure, as is 
before mti, force a ſmall ſtream of hy- 
duxogen gas, through its tube D d', to which we 
immediately ſet fire by an electrical ſpark. 
By means of the above-deſcribed apparatus, we 
can continue the mutual combuſtion of theſe 
two gaſſes for à long time; as we have the 
power of Tupplying them, to the balloon, from 
their Kaas ag in „ as -nxr are con- 


272 
52 1 1 


He 5 5050 12 ſumed. | 


. 
= 


* 


O * By EY is hs meant, otter or 8 2 1 
li, deprived of carbonic acid by means of quick-lime. In ge- 
neral, we may obſerve. here, that all the alkalies and carths 

muſt invariably be conſidered as in their pure or cauſtic ſtate, | 
unleſs otherwiſe expreſſed. — T. The method of obtaining 
this pare alkali of a will be gow in the TT 


— 


I 


*. 
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95 dumed- 1 ene in n place given a mi- 
nute deſcription of the apparatus uſed in this ex- 
periment, and have explained the manner of aſ- 
certaining the quantities of the gaſſes Pe ara : 
wh the moſt ſcrupulous exaCtitude. 
In proportion to the advancement of its 
Weg there is a depoſition of water upon 
that inner ſurface of the balloon or matraſs A: 
The water gradually increaſes in quantity, and, 
gathering into large drops, runs down to the 
bottom of the veſſel. It is eaſy to aſcertain 
the quantity of water collected, by weighing 
the balloon both before and Ater 15 experi- 
ment. Thus we have a twofold verification 
of our experiment, by. aſcertaining: both the 
quantities of the gaſſes employed, and of the 
water formed by their combuſtion*: Theſe two 
quantities muſt be equala to each other. By 
an operation of this kind, Mr Meuſnier and | iy 
_ aſcertained that it required 85 parts, by weight, 
of oxygen, united to 15 parts of hydrogen, to 
compoſe” one hundred parts of water. This ex- 
periment, which has not hitherto been publiſh- 
ed, was made in preſence of a numerous com- 
mittee from the Academy of Sciences! We ex- 
erted, on that occaſion, the moſt ſerupulbus at- 
tention e ene and have Per a be 
. K 2 "avs dere 
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| lieve that the above yropeirtions, cannot vary a ty 
hundæredth part from abſolute truth. 


Frem theſe experiments, both ried card 
we may now affirm that we have aſ- 


ſynthetia, 
certained, with as much certainty as is poſſible 
in phyſical or chemicab ſubjects, that water is 


not a ſimple elementary ſubſtance, but is compo- 


ſed of two elements, oxygen and hydrogen; 


-which elements, when exiſting ſeparately, have 


98 i 


ſo ſtrong an affinity for calorie, as only to ſubſiſt 5 


under the form of gas in the common „ 
ture and preſſure of our atmoſphere. | 
This decompoeſition- eee | was, 
; pig on operating before our eyes, in 
the temperature of the atmoſphere,, by means 
of compound elective attractions. We ſhalb pre- 
ently ſee; that the phenomena attendant upon 


vinous fermentation, Putrefaction, 
getation, are produced, at leaſt in a 


gree, by the deeompoſition of water. 


extraordinary that this fact ſhould: have hitherto 
been overlooked. by natural philoſophers: and 
chemiſts. Indeed, it ſtrongly proves, that, in 


chemiſtry, as in natural philoſophy, it is ex- 


tremely diffeult to overcome prejudices imbibed 5 


in early education, and to ſearch for truth in any 


, __ road than the one we ew been accuſtomed . 


1 ſhall finiſh this er e whore of 


* much Tels demonſtrative indeed 
than 


or CHEMISTRY. | uy 
than thoſe aa related, bur whith has appear- 
ed to make more impreſſion than any other upon 
the minds of many. When 16 ounces of al- 
kohol are burnt in an apparatus * properly a- 
dapted for collecting all the water diſengaged 
during the combuſtion, we obtain from 17 to 
18 ounces of water. As no ſubſtance can fur- 
niſh a product larger than its original bulk, it 
is evident that ſomething muſt have united wich 
che alkohol during its oombuſtion; ome I have 
already ſhewn chat this muſt be oxygen! Thus 
atkohol contains hydrogen, which is ang of the 
elements of water; and the atmoſpheric air con- 
_ tains oxygen, which is the other element neceſſu- 
ry to the compoſition of water . This enperi- 
ment is a e Wiz da 1 | 
| v em SOR OBA} FOOL THEE 
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See an account of this apparatus in the third partof this 
work.—A, 


＋ A large quantity of carbonic acid gas is likewiſe 8 
gaged during the combuſtion of alkohol; this proceeds from 
the combination of carbon, contained along with hydrogen 

In the compoſition'of-the alkohol, with oxygen during the 
combuſtion. | Weng latter 1 1 
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ee od e 0²¹ 
5 Of i the n of . eee ding af 
ei 1 neee Con 
. ALI nn ant © 2 Te; 395110 84 
1 has been wa tot, [thay when equal 
- quantities, of different bodies are burnt in 
* of a hollow ſphere of ice, and 7 EE 
- upplied (with. air at the, temperature of 1.32% - 
the quantities of ice melted from the inſide. of 
the ſphere, become meaſures of, the relative 
quantities of /caloric, diſengaged. during the ſe- 
veral combuſtions. Mr de la Place and L have 
given a deſcription of the apparatus employed for 
this kind of experiment in the memoirs, of the 
Academy for 1780, p. 355; and a deſcription” 
and plate of the ſame apparatus will be found in 
the thitd part of this worki With this apparatus, 
phoſphorus, charcoal, and een daa, gave : 


© we 1 4e- $1.6] 10 7 


the following reſults. 5 
One pound of phoſphorus aha: 100 libs. * of 7 

. 

186 5 112 a bt: 11 1 Ste His 10 209005 dg 355 

5 S | : . : 
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In the original, the quantities'reſuling from the ſeveral 
experiments mentioned in this chapter, are given in poungs, | 
ounces, gros, and grains 3 but as the ſubject is curious and 
intereſting, they are here reduced to decimals of the pound, 
by which they become n to the Britiſh/as ta'ths 
„ 5 | | 


or CHEMISTRY. 16 


oa pound of charcoal-melted: 96. 5 „ 
One ee of OR gas melted 29 5. 525 5 
, il p- POTION 1902 IE EX 
. hin acid is 1 by: ah combs. 
aw of phoſphorus, it is probable that very little ; 
_ ealoric+ remains in the acid; and, conſequently, 
that the above experiment gives us very nearly | 
che whole quantity of caloric: contained in the 
oxygen gas. ; Even if we ſuppoſe the phoſphoric 
acid to contain/ a a good deal of caloric, yet, as 
the phoſphorus muſt have contained nearly an 


equal quantity before combuſtion, the error muſt _ 


de very ſmall, as it will only conſiſt of the dif. 
ference between what was contained in the 
keen before, n in te 1 5 221 
ter combuſtion. ; 662 1570! | 
I have already Thi, in Chap. v. 5 one 
pound of phoſphorus abſorbs one pound eight 


dunces of oxygen during combuſtion; and, ſince, | ; 


by the ſame operation, 100 /ibs./of ĩce are melt- 
ed, it follows, that the quantity of caloric; contain- 
ed in one, pound of oxygen gas is een an 
in 66.660 lids of ce. | 
One pound of* - chareoal duithy corſa 
. only 96.5 libs. of ice, while it abſorbs 
2. 5714 libs. of oxygen. By the experiment 


with phoſphorus, this quantity of oxygen gas 


- ought to diſengage a quantity of caloric ſuffi. 
. cient to melt 171.414 libs. of ice; conſtquent- 
*. Ane this experiment a quantity of caloric 
s K 4 SI 


— — 


? 
} 
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ſufficient to melt 74.914 lis. of ice Apen 
Carbonic acid is not, like phoſphorie acid, in a 


concrete ſtate, after combuſtion, but in the ſtate 


of gas, and requires to be united with caleric to 


enable it to ſubſiſt in that ſtate; and the quan- 


ty of caloric which is miſſing in the laſt expe- 


9 


riment is evidently employed for eee 
When we divide that quantity by the weight 
of carbonic acid, formed by the comßuſtion of 
one pound of charcoal, we find) that the quan- 


_ tity- of caloric, neceſſary for changing ane pound 


45 eee e ee eee 55 


ſtate, e nnen 
Ain. 1 5 
N aner coldnkition with abe 


jy e of hydrogen: gas and the conſequent 


Formation of water: > the combuſtion of 
one pound of hydrogen gas, 5.6667 /ibs. of oxy- 
gen gas are abſorbed, and 295. 989g libr. uf ice 
are melted. But 5. 6667 libr. of oxygen gas, 
mee to the ſolid ſtate, 
Jofe, according to the experiment with phaſpbo- 
rus, enough of caloric to have melted 375-7534 
libs, of ice. There is only diſengaged, from the 
_ fame quantity of oxygen, during its combuſ- 
tion with hydrogen gas, as much calonc as melts 
295-1523 lils.; wherefore there temains in the 
water at 327, which is formed, during this ex- 


| perimbnt, as much ORR ROT os 5 


7 8 N N . A 2 
8 555 . . Hence, 


Ry 


* 4 


* rs 


8 libs. o ane are forma, 
| from che combuſtion. of one pound of hydz er 
gas, with 5.6667 libs. of oxygen; itgHollows 
chat, in each pound of water, at the tempera- 
ture of 3a there, exiſts as much caloric! as 
would melt 12.2708 libs. of ice ; without taking 
hs into account the" quantity originally contained 
in the hydrogen gas, which we have been ob- 
_ liged to omit, for want of data to calculate its 
quantity. From this it appears that water, 

even in the ſtate of ice, contains a eonſidera- 


1 4 » 1 8 „ 3 ; 


„ Yeo {i ee rde & — alike. 
2 ny loſophy, Hydrogen ga ought | #0 contain a much larger | 

quantity of calorie for givingiit the gpScous tate: -than,oxy- 
gen gas. Being thirteen times as rare, it may be luppoſed 
to%ontain thirteen times as much caloric. Hence if all the 
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caloric of the two gaſſes were diſengaged during their com- 


-  buſtion, and the conſequent formation-of water, 1244-4167 
br. of ice ſhould have been melted; hut only agg. 522 
. tibe» are melted, and therefore, on this ſuppaſitias, che re 
maining- caloric in 6.6667 libs. of water would be Able to 
melt 94.92643 65. of ice; or each pound of water, at the 
7 temperature of 32% mould contain as much caloric as is ſuf- 
ficient to melt 142 . of ice nearty,' which is abſurd; for 
5 one pound of water, at 32% muſt contain preciſely a much 
caloric as is necefiary to melt ane pound of ice. This fhaws 
| the fallacy of all reafonings drawn from the ſuppoſable quan- 
tities of caloric in bodies; and that we are hitherto very far 
from poſſeſſing any accurate knowledge of that part of che · 
at do ar oc age fo „ 
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ble quantity of calorie; and that oxygen, in en- 

wenn into the 3 retains ae 5 
From theſe experiments, we Mi / fume the 
fallow . as Gr 8 rer N Ak 
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ait cue. of Phypborus. | 
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ow" Tram: the combiaſtion of Phoſphorus, as 1 5 
ted i in the foregoing experiments, it appears, that 
one pound of phoſphorus requires 1.5 lib. of oxy- 
gen gas for its combuſtion; and that 2. 5 /ibs. 
of concrete phoſphoric acid are ann | 
N quantity of caloric. difengaged . 
the combuſtion of one pound of 6 
phoſphorus, enpreſſed by the num - th el wi 
der of pounds of ice“ melted ny 5 
0 ring that operation, is 100,90000 5 
e e. quantity diſengaged 3 each | 
-+ Pound of oxygen, during the com- 
buſtion of phoſphorus, expreſſed: in 


| the ſame manner, . 66. 66566 
| The quantity diſengaged during the 

5 formation of 0m ROY: of oo RF 3 
Pborie Kei, is . _ 
4 0 The quantity remaining in ack pound” | 5 
= i Ca Fe is* =y * ON 0.00008 | 
4 We here fuppoſe the i at — * = to % ERR | 
. | ; 9 . which i is not ney true ; 355 as I have before 
4 ' obſerved, 
"if I 1 ; 
N 155 ve 
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r Dar n T9169 2 : . MER: 
Combuſtion of b . 


In. the combuſtion” of py pound of charcgal, | 
2: 2:57 14 libs, of oxygen. g³⁸ are adſorbed, and 
- 5714 libs. of carbonic acid gas. are W 

ence the "AER 1 
Haloric diſengaged Aeg the #3 = ay (Ns 
tion of one pound of chagcoal * „ pe 
| Caloric diſengaged during the combul- 

tion of charcoal, from each pound... 

WE: oxygen gas abſorbed, .  - _ - 37s 5 23 
Caloric diſengaged during the fc 1 
tion of one Pome of carbonic acid 
_ 4 e 27.02024 a 

Cualoric retained bf An Pod of OR 
gen after cambuſtion, '.. 29. 43844 
_Caloric neceſſary for ſupporting __ 

pound of carbonic, acid i in the ſtate. 353 

e 5 n rss 
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In the Suben e efic one 3 of SY 
be „5. 6667 libs. of oxygen gas are | abſorbed, 


* * — 8 
jj» ? = K 28 5 35 17 1 . tho A 2 * 5 * do 


EFF . A 
| FEY the ee it ot 8 is wee very 
"ſmall, and we have not {xe it a 9 oy” want of fuß. 


_ *eient'data'to' go upon. A. 5 | 

All theſe relative quantities "of 45 are eee bye I 
the number of pounds of ice, aa ana melted du- — 
127 as ſeveral e . 
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the 

© Caloric ce Fs each th. of 
hydrogen gas, 290 8. gs 

| Catoric diſengaged from ach 15. of 


* oxygen gas, = = "$2:1658 
Caloric diſengaged during the forma- 


tion of each pound of water, 44 3 3840 | 


Caloric retained by Sach 7b. of oxy- 
gen after comthuttion with hydro- ; 


gen, „ T4-$0386 - 


"Calorie tetained by alt bb. of war WR 


ae at 2 N of 39 Ho 13. Jn | 


Of tle Renee of Nitric ded.” | 


Wha nitrous gas is combined. with oxygen 
gas, ſo as to form 'nitric or nitrous acid, a de- 


_ gree 'of heat is produced, which is much leſs 


conſiderable than what is evolved during the 


other combinations of orygen; whence it fol- 


lows, that oxygen, when it becomes fixed in 


and 6. 666 7 libs, ont water” are formed: Hence | 


OS e 


. * I 


| praccetls for aſcertaining the quantity of caloric diſengaged 


during the gombuſt ion of each pound af hydrogen gas. In 


a former note I have ſuppoſed that it might be thirteen 


—_— 88 c 
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". which | 


0 we are no e told TER: what data Mr Lavoiſier 
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Which it poſſeſſed in the Rate of gas. — 
8 rainly poſſible to determine the quantity of calo- 
ric which is diſengaged during the combination 


af theſe two. gaſſes, and conſequently to deter- 


mine uchat quantity remains after the combina- 
tion takes place. The firſt of theſe quantities 


might. be. aſcertained, by making the combination 


5 of the two gaſſes in an apparatus furrounded by - 


| is very inconſiderable, it would: be neceſſary to 
and in a very troubleſome and complicated appa» 


ratus. By this conſideration, Mr de la Place and 


have hitherto been prevented from making the: 
Attempt. In the mean time, the place of fuch 


an experiment may be ſupplied. by calculations, 


FFV 


Mr de la Place and I deflagrated 2 — | 


5 quantity of nitre and charcoal in an ice apparatus, 
and found chat twelve pounds of ice were melted 


dy the deflagration of one pound of nitre. W See 
Thall ſee, n the fequel, that e 


18 campoſed,. as: 1 hg 


5 Potaſh s e 51. . 84 gre. 
Ke mines re Mao, 8 


8 


The above quantity 'of & acid is. compoſed. 
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Oxygen'6 . 3 N 66.34 gre- 23738. 44 e 

Azot „ e = : 961.82 | 

Dy this we find: cy Sin the e dela- 5 
gration, 145 gro. of carbon „have fuffered 


combuſtion, along wih 3738. 34 g. or 6 bz. 3 


* Tre 


$05! 66:34 grs- of oxygen. Hence, ſince 12 libs. a | 


of ice were melted during the combuſtion; it fol- 
_ lows; that one pound of oxygen burnt in the 
ſame - manner would have melted 29.5832 lbs. 
of i ice. To which if we add the quantity „ 
caloric retained by a pound of oxygen, after 
combining with carbon to form carbonic acid 
gas, Which Was already aſcertailed to be capable 


of melting 29. 13844 ibi. of ice, we ſhall have ES 


for the total quantity of caloric remaining in a 
pound of oxygen, when combined with nitrous 
gas in the nitric acid, 58. 721647 which is the 
number of pounds of ice the caloric bee ig in 
the oxygen in that ſtate is capable of melting. 

Me have before ſeen that, in the ſtate of oxy- . 
gon gas, it contained: at leaſt 66:66667 ; where - 

fore it follows that, in combining with zo; as. 
form nitric acid, it 8 loſes 79457. Farther 


— 8 Ons 


. 3 5 OY 
6 » > From 1 this it e Wings the 10 Uetze 'ufed by Mr. 
Lavoifier were 1 /ib; or 9216/prr. of nitre to 2 gros 15 gre 
or 145-34 fre. of charcoal, thovgh,! 12 has 908 ERA to men- 


_— it in direct terms.— T. 1 
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expiriments upon this fubjediare: neceſſary to/afs 
certain how far the reſults. of this calculation 
may agree with direct fact. This enormous 
quantity of caloric, retained by oxygen in its 
combination into nitric acid, explains the cauſe 

of the great diſengagement of caloric during the 
| defligrations of nitre; or, more ſtriftly ſpeaking, 


upon all occaſions of the N of nitric 
acid. 4 


or the onde, bo Wax f y 


1 


8 e exaniined edel . os PRs com- 
duſtion, I mean now to give a few examples of 
a a more complex nature. One pound of waxita= 
per being allowed to burn ſlowly in an ice ap- 
paratus, melted 133.1667 bs. of ice. Accord - | 
ing to my experiments as given in the memoirs _ 
of the Academy for 1784,” p. 606, one ever of 
wax-taper conſiſts of 0.8228 Wor of e 
77 805 Wh” of ene 5 


455 het 1 tel experi · BEA 
menjs,. the above quantity e 
| 1 carbon ought to melt, 7.4 39 390 hs ere ice; 'y, | 
And the hydrogen ; | 
Bode e  $2:37605 


HE” Its In; all 1 31 76995 Mi lbs, I 
S103, Loo V3, 1 : MoD ph 


es "ELEMENTS. 


An, we ſee that the n lie 
from a burning taper, is nearly 


_ © eonformable; to what was obtained by burning 


_ ſeparately a quantity of carbon and hydrogen 
equal to what enters into its compoſition... Theſe - 
enperiments with the taper were ſeveral . times 
7 — TING 1 1 to n 5 : 


Conte 7 Olive Oil. 
We . a "I 3 8 Aa. 
_ determinate: quantity of olive oil, im the; ordi- 


nary apparatus; and, when the erperiment 


following chapter contains an abſtract, it appears 


was finiſhetl, we aſcartainech exacthy the quan- 
- tities- of oil conſumedy and: of ier melted; the 


cle. By my cxperitients in the Mcmoits | 
of the Academy. ſor +584, and of which the 


- that one pound of olive-oil conſiſts of 0.7896 


libs. of carbon, and o. 210% Ae, of 28 
: By the foregoing experiments, that q 

off catbon ſhould melt 76. 58 libs. yy : 
and the quantity of hydrogen im æ pound of 

the oil ſhould, melt 62. 1 5053 libs. The ſum of 


tttheſe two gives. 138.3376 libs. of ice, which 


the two conſtituent; elements of the oil would 
; _ Oe had Ir OT fuſfered com- 
mae 


1 


pound. of  olive-oily 148.8828: Ar, of ice wers 
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puſtion; whereas the oil had really melted 


148.883 30 libs. which gives an exceſs of 10. 54554 
in the reſult of the experiment, above the cal- 
culated reſult, from data furniſhed ha n 


experiments. 


This difference, 2 18 $ID no. means + very ; 


: conſiderable; may ariſe from errors which are 


unavoidable in experiments of this nature, or 


it may be owing to the compoſition of oil not 
being as yet exactiy aſcertained: It proves, 


however, that there is a great agreement #*tween 
the reſults of our experiments, reſpecting the 
combination of caloric, and a Which . 


its diſengagement. 
Ihe following deſiderata in remain to be 


determined; viz. What quantity of caloric is 
retained by oxygen, after combining with me- 
tals to convert them into oxyds; What quanti- | 
ty is contained by hydrogen, in Its different 


| Rates of exiſtence z and, Lo aſcertain with more 
preciſion than is hitherto attained, how much 


caloric is diſengaged during the formation of 


water, as there ſtill remain conſiderable doubts 


with reſpect to our preſent determination of this 5 


point, which can only be removed by farther 
experiments. We are at preſent occupied with 


this inquiry; and, when theſe ſeveral points 
are well aſcertained, which we hope they will 


ſoon be, we ſhall probably be under the neceſ- 
os of making conſiderable corrections upon 


* 


N e 


1 15 culations in ms 2 5 05 1 did not, however, | 
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conſider this as a ſufficient reaſon for with-hold- 
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67 ing J much ag is already known, from ſuch as 
WH may be inclined to labour upon the ſame fubjc 
It is difficult, in our endeavours to diſcover the 
of a new ſcience, to avoid 
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* the + Combinations onde Sane with 


8 combuſtible ſubſtances. in 1 have 
5 great affinity for oxygen, they ought 

likewiſe to attract, or tend to combine, with, 
each other; Qyæ ſunt cadem uni tertig, unt ea - 
dem inter ſe and the axiom is found to be 
true. Almoſt all the metals, for inſtance, are 
capable of uniting with each other, and of 
forming what are called alloys * in common 
language. Moſt of theſe, like, other chemical 
combinations, are ſuſceptible of ſeveral degrees 
f ſaturation, The greater number of alloys 455 
are more brittle than the pure metals of Which 
they are compoſed, eſpecially when the metals 


. * are 8 n 


1 - R 


"54 To. 8 £5 


4 „This term 8 which we. ks . the 8 of 05 
arts, ſerves enccedingly well for diſtinguiſting all the com- 
binations or intimate unions of metals with each other, and 
zs adopted in our new nom enclature for that purpoſe.— A. 
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their degrees of fuſibility. To this rel 
in fuſibility, part of the phenomena attendant 
upon alloyage are owing ; particularly that 
property of iron, called by workmen  hotſhort. 
This kind of iron muſt be conſidered as an al- 
loy, or mixture of pure iron, which is almoſt in- 
fuſible, with a ſmall portion of ſome other me- 
tal, which fuſes in a much lower degree of heat: 
80 long as this alloy remains cold, and both me- 
tals are in the ſolid ſtate, the mixture is mal- 
Teable ; but when heated to a ſufficient degree by: 
to liquify the more fuſible metal, the particles 
of this liquid metal, which are interpoſed S. 
| tween the particles of the ſolid iron, muſt de- 
ſtroy their continuity, and occaſion the alloy to 
become brittle. The alloys of mercury, with the 
other metals, have uſually been called amalgams, 
and we ſee no inconvenience om Foals the 
_uſe of that term FO | 55 
_ * "Sulphur, phoſphorus, and carbon; a u- 
nite with metals. Combinations of pos. 1m 
with metals are "uſually named pyrites.”\ Their 
combinations With phoſphorus and carbon are 
either not yet named, or have received new 
names only of late; wherefore we have not 
ſcrupled to change them according to our 
principles. The combinations of metal and 
_ Fulphur 'we call "fulphirets, thoſe” with phoſpho. 
Ing Vl, and thoſe formed with carbon 


= FW» TH er g 


OF CHEMISTRY. 163 


cafburett . Theſe denominations are extend-- 
ed to all the combinations into which the above 
three ſubſtances enter, without being previouſs. 
ly oxygenated. Thus, the combination of ſul- 
phur with potaſh, or fixed vegetable alkali, is 
called Sulphuret of potaſh; that which it forms. 
with ammoniac, or a e is termed . | 
phuret of ammoniac. 2 
Hydrogen is Ukewile, SEE TY of. 8 << 
; with many combuſtible ſubſtances: In the ſtate 
of gas, it diſſolves carbon, ſulphur, phoſphorus, 
and ſeveral metals; we diſtinguiſh theſe combi- 
nations by the terms, carbonated hydrogen gar, 
ſulphurated hydrogen gas, and phoſphorated by- - 
drogen gas. The ſulphurated hydrogen gas was 
called hepatic air by former chemiſts ; or fetid. 
air from ſulphur, by Mr Scheele: The virtues 
of ſeveral mineral waters, and the fœtid ſmell. 
of animal excremients, chiefly ariſe from the pre- 
ſence of this gas. The phoſphorated — - 
9 is remarkable 225 wp: N W 


4 ; 
, J p ” 
*.. | ; * 8 a 
* N . * 4 3 - by * 


In the French nomenclature, theſe compounds are nam - 
ed ſulphures, phoſphures, and carbures ; but, though theſe terms 
may be ſufficiently diſtinguiſhable from ſouſre, phoſphore, and 
carbone, they are not, eſpecially the two firſt, diſtin& enough | 
in Engliſh ; I have therefore choſen to borrow the new Eng- 

| liſh terms in the text, from the Latin edition of the new no- 
menclature, where they are called bs 8 Jubburettom, 
| e 19 8 W | 
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by Mr. Gengembre, of taking firs e 
upon getting into contact with atmoſpheric air, 
or, what anſwers better, with oxygen gas: 
This gas has a ſtrong flavour, reſembling that 
of putrid fiſh; and it is very probable that the 


| phoſphoreſcent quality of fiſh, in the ſtate of 
putrefaction, ariſes from the eſcape of this fpe-. 
Sies of gas. When hydrogen and carbon are 


combined together, without the intervention 


of calorie to bring the hydrogen into the ſtate 5 


of gas, they form oil, which is either fixed or 
volatile, according to the proportions of hydro- 
| gen; and bon in d. compoſition d. The 
. chief differerice between fined or fat oils drawn 
from vegetables by expre | 
eſſential oils, 'is, that the Seas contains an ex- 
ceſs of carbon, which is ſeparated when the 


oils are heated above the degree of boiling 
water; whereas the volatile oils, containing 


à juſt proportion of theſe two conſtituent in- 
gredients, are not Hable to be decompoſed by 
that heat, but, uniting with caloric into the 
 gaſſcous Rate, a over in diſtillation unchan- 9215 
* . 


We alt > Ris ſee, that oi Contains oxygen, com- 


| bined with the above-mentioned ingredients, and that it ia 2 


© hydro-carbonous or carbono · hydrous oxyd; hence the dif. 
ference between the various kinds, may in. part be owing ta: 
their different degrees of -oxydation, as well as to the pro- 
Portion of the other . 


| . 


4 
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. the Memoirs of the Academy for! 1784, 
7 b. 393⸗ I gave an account of my experiments 85 | 
upon the compoſition. of oil and alkohol, by 

: * union of bydrogen with carbon, and of 
combination with oxygen. By theſe 


ka noni it appears that fixed, oils com ; 


| bine with oxygen during combuſtion, and are 
thereby converted into water and carbonie a- 
eid. By means of calculation, applied to the 
products of theſe experiments, we find that fix. 
eld oil is compoſed of 21 parts, by weight, of 
hydrogen combined with 79 parts of carbon. 


Perhaps the ſolid ſubſtances of an oily nature. 


fluch as wax, contain à proportion of oxygen, 
do which they owe their ſtate of ſoliduy. 1 
an at preſent engaged in à ſeries of experi- 
ments, which I hope will throw Ho _ on 
this ſubject. 1 
It is worthy of tung anne whether hy- 
drogen in its concrete ſtate, uncombined with 
ealoric, be fuſceptible of combination with 
ſulphur, phoſphorus, and the metals. There 
_ nothing that we know of, which, 4 priori, 
ſhould render theſe combinations impoſſible ; _ 
for combuſtible bodies being in general ſuſ. 
_ ceptible of combination with each other, there 
is no evident reaſon for hydrogen being an 
exception to the rule: However, no direct ex- 
periment as yet eſtabliſhes either the poſſibi- 
9 or e of this union. Iron and 
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einc are the moſt likely, of all the 1 for 


5 entering into combination with hydrogen; but, 5 | 


as theſe. have the property of decompoſing 
water, and as it is very difficult to get entirely 
free from moiſture in chemical experiments, 
it is hardly poſſible to determine whether the 
mall portions of hydrogen gas, obWited in 
certain experiments with theſe metals, were 
previouſly combined with the metal in the 
ſtate of ſolid hydrogen, or if they were pro- 
duced by the decompoſition of a minute quan- 
tity of water. The more care we take to pre- 
vent the preſence of water in theſe experi- 
ments, the leſs is the quantity of hydrogen gas 
procured; and when very accurate precautions 
are employed, even 1 , e as | 
ſenſible. "Is „ 

However . 1 pr turn out reſpect- 
ing the power of combuſtible bodies, as ſul- 
phur, phoſphorus, and metals, to abſorb hy- 
drogen; we are certain that they only abſorb : A - 
very [ſmall portion; and that this combination 
inſtead of being eſſential to their eee | 


can only be eonſidered as a foreign er 5 


which contaminates their purity. It is the 
ne * the advocates & for this Sew to. 


: ; | 7 ; 1 n 8 10 O (cy 
VEE a 4.4 £8 2 9 : + eb TOE. n 4 8 th AT 1 4 * "oy V 
. * 1 8 4 
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. 8 theſe 3 are meant hath 1 be as; attic 
gh theory, who conſider hydrogen, or the baſe of inflammable 
airs 85 the 2 8 of the celebrated Stakl.—T. NED 


or mne, wy 7 


prove by N deciſive experiments, the real ei 5 
ence of this combined hydrogen, which they _ 
have hitherto only done by conjectures founded 


upon ſuppoſitions. „3335 ns OS oY 
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en e O and e wth ee, 


pound Baſes—and on the Compoſition * Ani 1 
mal and Vegetable Subſtances.  _ ODE 


E TY in 0 V. and VIII examined - 
the products reſulting from the combulſ: 


55 tion of the four ſimple combuſtible ſubſtances, 
 fulphur, phoſphorus, carbon, and hydrogen : We. 
have ſhewn, in Chap. X. that the ſimple combuſ- 

tible ſubſtances are capable of combining with 
each other into compound combuſtible ſubſtan- _ 
ces, and have obſerved that oils in general, and 


particularly the fixed vegetable. oils, belong t 
this claſs, being compoſed of hydrogen and car- 
bon. It remains, in this chapter, to treat of the 


oxygenation of theſe compound combuſtible ſub- 

' ſtances, and to ſhow that there exiſt acids and 

'  oxyds having double and triple baſes. Nature 

_ - furniſhes us with numerous examples of this kind 

of combinations, by means of which, chiefly, 
ſhe is enabled to produce a vaſt variety 6f com- 


pounds, from a very limited number of elements, 
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1 was long l mon, has; . : 
riatic and nitric acids were mixed together, a 
compound acid was formed, having properties 
quite diſtin& from thoſe of either of the acids 
taken ſeparately. This acid was called aqua 
regia, from its moſt celebrated property of diſ- 
ſolving gold, called ing f metals by the alchy. 
miſts. Mr Berthollet has diſtinctiy proved, that 
the peculiar properties of this acid ariſe from the 
combined action of its two acidifiable baſes, and, 
for this reaſon, we have judged it neceſſary to diſ- 
tinguiſh it by an appropriate name; that of ni 
muriatic acid appears extremely applicable, from 


its expreſſing the nature of the two  fubſtances : 


. 


which enter into its « 
This: eee of a double 1 in one 
acid, which had formerly been obſerved only in 
the ' nitro-muriatic acid, occurs continually in 
the vegetable kingdom; in which a ſimple acid, 
or one poſſeſſed of a ſingle acidifiable baſe, is 
very rarely found. Almoſt all the acids pro- 
curable from this kingdom have baſes com- 


| poſed of carbon and hydrogen, or of carbon, 


hydrogen, and phoſphorus, combined with more 
or- Tels oxygen. All theſe baſes, whether dou- 
ble or triple, are likewiſe formed into oxyds, N 
having leſs oxygen than is neceſſary to give 
them the properties of acids. The acids and 
oxyds from the animal kingdom are {tiff more 
1 as . * e conſiſt of a 
combination 


— — — 
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3 of carbon, | phoſphorus, hydrogen 


| and azot. 


As it is 1 of a Os 1 PEI 5 PREY any p 


| 8 and diſtinct notions of theſe ſubſtances, I 


ſhall not in this place enlarge much upon the 
ſubject, which I mean to treat of very fully in 


ſome memoirs I am preparing to lay before the 


Academy. Moſt of my experiments are alrea- 
dy performed; but, to be able to give exact 


reports of the reſulting quantities, it is neceſſary 
that they be carefully repeated, and increaſed | 
in number: Wherefore, I ſhall only give a ſhort 


enumeration of the vegetable and animal acids 
and oxyds, and terminate this article by a few re- 


f flections 2 the compoſition of 14 and 


ee mucus, | 1 1 1 we ka 


| the different kinds of gums, and ſtarch, are ve- 


getable oxyds, having hydrogen and carbon com- 


' bined, in different proportions, as their radicals or 


baſes, and united with oxygen, ſo as to bring 


them to the ſtate of oxyds. From this ſtate. of 


oxyds, they are capable of being changed into 


© acids, by the addition of a freſh quantity of ðũ 
gen; and, according to the degrees of oxygena- 
tion, and the proportion of hydrogen and car- 
bon in their baſes, they form the ee We | 
of vegetable acids. 


I would be eaſy. to whe the. principles. of | 


{1 our nomenclature to r names 1105 e, vege· 


A 


"a table 
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cable acer and oxyds, by uſing whe 1 names of 
the two ſubſtances which compoſe their baſes: 
They would thus become hydro- carbonous a- 
eids and oxyds. In this way we might indicate 
which of their elements exiſted in exceſs; 'with- 
cout circumlocution, after the manner uſed by 
Mr Rouelle for naming the vegetable extracts: 
He calls theſe extracto-reſinous, when the ex- 
tractive matter prevails in their compoſition, 


and reſino- extractive, when they contain a 


larger proportion of reſinous matter. Follow- 
ing that plan, and by varying the terminations 
according to the formerly eſtabliſned rules of 
our nomenclature, we have the following deno- 
minations: Hydro- carbonous, hydro- carbonic, 
carbono-hydrous,: 2 and carbono- hydric, oxyds. 
And, for the acids: Hydro- carbonous, hydro- 
carbonic, oxygenated hydro- carbonic; carbono- 
ere e IE and . on 
mp ng „ 
lt is probable, that the be terms ne” 
a for indicating all the varieties in nature, 
and that, in proportion as the vegetable acids 
become well underſtood, they will naturally 1 
arrange themſelves under theſe denominations. 
But, though we know the elements of which 
theſe are compoſed, we are as yet ignorant f 
the proportions of theſe ingredients, and are ſtill 
far from being able to claſs them in the above 
eich manner; 35 vherefore, we have de- 
N termined 


1 (ELEMENTS) 
oat» to retain the old — — 
am ſomewhat farther, advanced in this inqui- 

ry than at the time of publiſhing our conjunct 


ey upon chemical nomenclature; yet it would 
de improper to draw decided conſequences from 


experiments not yet ſufficiently preciſe: Though 


>xpetations r _— oy Bier ns TY 
52 am ai more a eee 8 


5 a e plan in naming the acids, which have 


| three or four elements combined in their baſes; 


I acknowledge that this part of chemiſtry = 
remains in ſome degree obſcure, I muſt expreſs 


of theſe we have a conſiderable number from 7 


- the animal kingdom, and ſome even from ve- 


4 getable ſubſtances. Azot, for inftance, joined 
0 hydrogen and carbon, from the baſe or radi- 


Aul of che Pruſſic acid; we have reaſon to be- 


hee that the fame happens with the baſe of 


_ Gallic acid; and almoſt all the animal acids 
dave their baſes compoſed of azot, phoſphorus, 
hydrogen, and carbon. Were we to endeavour 


10 expreſs at once all ' theſe four component 


parts of the baſes, our nomenclature would un- 
 doubtedly be methodical; it would have the 
ꝓroperty of being clear and determinate; but 


dis aſſemblage. of Greek and Latin ſubſtantives UF 


and adjectives, which are not yet univerſally 5 


admitted by chemiſts, would have the appear- - 3 


e, difficult both to 
pronounce 


15 ance of a. langui 
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pronounce and to be l Beſides, 
this part of chemiſtry being ſtill far from that 
accuracy it muſt ſoon attain, the perfection of 
the ſcience ought certainly to precede that of 
its language; and we muſt ſtill, for ſome 
time, retain the old names for the animal 
oxyds and acids. We have only ed 
make a few light modifications o theſe names, 
by changing the termination into ous,” when we 
have reaſon to ſuppoſe the baſe to be in excels, 
and into ic, r we A r _ bas 1 5 
ett oonet ects” uber 0063 TIER 
The following are all the ee. acids je 


 therts Known: 


I po Acetous acid. 3 8 nia an acid. | 
2. Acetic acid. 9. Pyro· lignous acid. 
3. Oxalic acid. 10. Gallic acid. 
Ly Tartarous acid. 11. Benzoic acid. 
1 e . I = Camphoric Y 
| 7 Citric acid. 1 3 Succinic acid. 
| * Malic acid. "OY 5 | 


4 5 Though ill eke acids, ene 466 ey 
faid, are chiefly, and almoſt entirety, compoſed 
of hydrogen, carbon, and oxygen, yet proper- 


| iy ſpeaking, they contain neither ' water, carbo- 
nic acid, nor oil, but only the elements neceſ- 

| fary for forming theſe ſubſtances. The Power 
of affinity reciprocally exerted by: the hydrogen, 

_ carbon, and oxygen, in theſe acids, is in a ſtate 


of - 


S 1 
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of K that is only ah of nile - 
in the ordinary temperature of the atmoſphere : 


z For, when they are heated but a very little a- 


bove the temperature of boiling water, this equi- 


_ {librium is deſtroyed ; part of the oxygen and hy- 


drogen unite, and form water; part of the car- 


bon and hydrogen combine into oil; part of the 


carbon and oxygen unite to form carbonic acid; 
and, laſtly, there generally remains a ſmall por- 
tion of carbon, which, being in exceſs with re- 


ſpect to the other ingredients, is left free. 1 


mean to explain this ſubject ſomewhat fu 
the ſucceeding chapter. | 
The oxyds of the animal . are N 
leſs known than thoſe from the vegetable king- 
do, and their number as yet is not at all deter- 
mined. The red part of the blood, lymph, and 
moſt of the ſecretions, are true oxyds, under 
which point of view it is very important to conſi- 
der them. We are only acquainted with fix ani. 
mal acids, ſeveral” of Which, it is probable, ap- 
proach very near each other in their nature, or, 
dat leaſt, differ only in a ſcarcely. ſenſible degree. 
Ido not include the phoſphoric acid amongſt 
theſe, becauſe it is found.in all he Re of 


Batre: . 1 4 = 441 n 17 17 4G # $6 ' 5 7 
Ade OH pre acid. 5 


2. Sacchio-lactic 20. * Sebacde arid. ; 
8 Bombic acid; Be n acid. 


WET % LI UBT, 
| | "the | 
: : g IJ : 


— 


* 


5 1 MA Ae 1 
OF CHEMISTRY.” = 


The connection between the conſtituent og 
ments of the arg and acids is not 


ture is ſoficitns 855 — 1 the een 5 
hope to render this ſubject more diſtinct in the 
following chapter than has been done hitherto. 7 + 
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25 the, Decampoſtion,.gfi Vegetable..;gnd. vue 
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3 e am wont 02 ogqod 


TT eee e ughly comprehend 


what takes place during the decompoſi- 


tion of vegetable ſubſtances by fire, we muit 
take into conſideration the nature of the ele- 
ments which enter into their compoſition, and 


the different affinities which the particles of 


"theſe elements exert upon each other, and the 


affinity which caloric poſſeſſes with each of 


them. The true conſtituent elements of vege- 


tables are hydrogen, oxygen, and carbon: 
Theſe are common to all vegetables, and no 
vegetable can exiſt without them. Such other 
ſubſtances as exiſt in particular vegetables are 


only eſſential to the compoſition of thoſe in which 


they are found, and do not belong to en 
in general. WY 06 

Of theſe elements. : hydrogen mw oxygen 
have a ſtrong tendency to unite with caloric, 
and be converted into gas, while carbon is a 
fixed element, having little affinity with calo- 


15 On the other hand, oxygen, which, in the 


1 e , tends. almoſt N to unite 
with 


or CHEMISTRY. ng 


With hydrogen or with carbon, has a much 
ſtronger affinity with carbon, when at the red | 
beat“, and r wen with it to form carbon 
acid. rein. yd 3 
Although » we. are 3 33 being able to ap- 
preciate all theſe powers of affinity, or to expreſs 
their proportional energy by numbers, we are 
certain, that, however variable they may be, 
when conſidered in relation to the quantity of 
caloric with which they are 2 they are 
all nearly in equilibrium in the uſual. tempera- 
ture of the atmoſphere 3, hence vegetables nei- 
ther contain oil t, water, nor carbonic acid, 
though they contain all the elements of theſe 
ſubſtances. The hydrogen is not combined 
particularly with the. FJ, nor with the ear- 
bod 1 * b s e Re 2 159959 ON bong 


£4 WY *. F —_ * 4 * # FX : 
4 7 q OST ? 1 * Py BE4 2 | W 81 7 1 5 o 4 7 
41111 49 (EE, OD . . (TEE 


+ 2m. „ Thougt/this term, 10a b ves! St adds . 
| ſolutely determinate: degree of temperature, I ſhall x it 
ſometimes to expreſs.a nee nee that 
of boiling water A. And 
7 I muſt be underſtood here to Gt of vegetables reduced 
to a perfectly dry ſtate; and, with refpe& to oil, 1 do not 
mean that which is procured by expreſſion either in the cold, 
or in a temperature not exceeding that of boiling water; 1 
only allude to the empyreumatic oil procured by diſtillation 
with a naked fire, in heat ſuperior: to the temperature of 
boiling water z/ which is the only oil declared to be produced 
by the operation of fire. What I have publiſhed upon this 


ſubject in the Memoirs af the 8 1786 we 'be 
conſulted —A. 1 7 + 2. — It aud 


* a 


3. YEE TY. 


bon; anihecipiitety gurhg parücdat ir dhele 
ire füdſtaners ö off tnple combination, 


Which” reads th edhinBttum, While undiſturb. 
ed by caloric; but a very light increaſe of tem- 


rature is kufftcient t * this frudture of 
"combination. * 0 pat i 
I, iy the mereaſed temper 4e 8, ich es 


vegctable is expoltd"Ubes 1 Neal ed the Heat of 
e ater, Me! Part of the 3 ydroge en com- 


| de lh the ©: oxygen, and. PC: Water; 7 the 


RRP che Hydto & eite ith . "pare of 
itte kardon, 4 aa Fon volatile "oll ; © while the 
tertfainder o the carbon, "being "ef 125 from its 
Eotnbin: ation with the other TR — 5 rem remains 
kee it the Votton of the Aug 88 

Fllen, on the "contrary, we SR 


at, no water is formed, or, at leaſt, any hat 


In By JE 


3 may have been produced, by the firſt applica- 


tion: of the heat, is decompoſed; the oxygen, 
having a greater affinity wir the carbon at 
tis degree of heat; combines with it to forth 
carbonic. acid, and. the bycrogeds heing left 
kee "from, con bination, with e other elements, 
s with, ale, ang dee in . ſtate of 
7 55 MA % Jack A n - hydrogen 
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30 This Sean is rene true, by 4 Cital] part of 


the ingredients remains very: ohſtinately attached to the bined 
bon, and can hardly be Utiven from it without the aſſltanes 
oflonygen, by means of whidh the carbon r 782 


ballen f. 1 — 


r Entgjuinny bh 


hydrogy en gas 2. 4. In this high temperature, ei- 
ther 10 611 is fornied, ot if; any has been produced 
durfig che Tower? temperature, : at the beg beginning 
of the, experiment, it B, decompoſed. by the ac- 
tion 0 the red heat. : ; Thus, the 5 8 tion. 
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diſtillation Jof. every ry ſpecie ies "of: rack, 
| ſubſtance, confirms che trüth of this theory 5 

we e can give that- name to * Gimp e ela 2 
facts. When ſygar 1 85 fubmitt ted to di e 
Jo long as 1 0 y employ : a heat, but” a nee = ab 
below 2 9 of boi ng Water, 75 only. Toles. its 
water 'of cryltallization,. it ſtill remains lügt, 
and "retains all its properties; but, immediately © 
upon raiſing the heat only a little above that 
degree, it becomes blackened, a part of the car- 
bon ſeparates from the combination, water 


518. 
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be Ipersges gas, produced in this way, 4 15 not pure, | 
but holds a conſiderable portibn of carbon in folution : : It is 
carbonated hydrogen gas, called, in the old chemical Toe - 
guages W F 
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EVENTS 


Which contain agot, ſuch as the cruciferous 
plants, and of thoſe containing phoſphorus, is 


32 


1 92 : 
X Vitle' 7 5 the 7 * which! remains 2 
601 


: 


16 


very all ESE” they only, 1 4 Fug 


produce flight changes upon the products of dil. 
The Pphoſphorus ſeems to combine 


4 The * operation of _— ic takes * 5 
during the decompoſition, by fire, of DEEP 


licated; but, lf theſe ſubſtances on- | 2 


N 
8 © 


with carbon, and, „acquiring flrity from that u- 


nion, remains behind in the retort ;. while the 


azot, combining with a part of the hydrogen, . : 
forms ammoniac Th. or volatile alkali. . 


Animal ſubſtances, being compoſed "nearly 
of the dame e with cruciferous de 


Pe 5 6k 12 NA * $44 Sie 
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* The term Weben is 3 ca has fs am 


contaminated with ſeveral foreign matters. Carbon, ſtrictly 10 
fpeaking, is only uſed to denominate the pure clementary 


and combuſtible part of charcoal, which PRE —_ 122 85 in 
combinations and decompoſitions.— T. 


+ Dr Black's propoſed term ammona, as will be more par- 


ticularly noticed. in the ſequel, ſeems better adapted as a fin- - 
gle term for this ſubſtance than the one here uſed. 1 I 1 


in the above explanation, the ammoniac or ammona, which- 
ever term be preferred, is not pure, being combined with 
carbonic acid, wherefore it ought to have been named carbo - 
vated ammoniace—T, _ LEES 
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give almoſt the ſame product in Altllauon 5 


With chis difference, that, as they contain a 


greater quantity f hydrogen and azot, they 


produce” more oil and more ammonliac. 1 mall 
only produce one fact as a proof of the exact- 
neſs with Which this theory explains all the phe- 


| nomena that occur during the 4iſtilation of 4. 


nimal Tubſtanices 5 © -xwhich is the rectification, | 
and total decompöfftioh, of volatile animal oil, 


commonly known” by the name oF'Dippels*” oil. 
| When theſe” oils aré roecured by a firſt diſtilla- 
tion in à naked fire ey are brown, frem con- 


ling 4 little” carbon, almoſt in a free ſtate; 


but they become quite coloürleſs by rectiſica- 


tion: Even in this ſtate, thie carbon in their 
compoſition has ſo Tight a connection with tlie 


other © elements as to ſeparate from them by 
mere expoſure to the air. If we put à quanti- 
ty of this animal oil, well rectifled, and conſe- 

quently clear, limpid, and tranſparent, into - 


bell-glaſs filled with oxygen gas over mercury, 
in 4 ſhort time the gas is much diminiſhed, be- 


ing abſorbed by the oil; the oxygen combining 


with the hydrogen of the oil forms water, which 


ſinks to the bottom; at the ſame time the car- 
bon, which was combined with the hydrogen, 


being ſet free, manifeſts itſelf by rendering the 


oil black. Hence the only way of preſerving 
theſe oils colourleſs and tranſparent, is by keep- 
ing them in bottles perfectly full and accurate: 
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the air of the diſtili 
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ty ned, 15 Miader he SL #2 air, which | 


4 e diſcolours them. rer 


Succeſſive retctiſications of this: te 


another phenomenon, | confirming, our theory. 


In each diſtillation | a ſmall quantity of charcoal | 


2 remains. in the retort; and a little water is forms 


of the oxygen contained in 
veſſels with the hydro- 
gen of the oil. As this. takes place in each ſuc- 
ceſſive diſtillation, if we make uſe of large veſ⸗ 
ſels and a conſiderable degres of heat, we at laſt 


ed, by the uni 


5 decompoſe. the Whole of che oil, and change it 


entirely into Waten and charcoal, When we 
uſe ſmall veſſels, and. eſpecially. when. Ve, 179 


ploy a flow fire, or a degree of heat only i little 
above that of boiling water, the total, 1 | 
ſition of theſe oils, by repeated i 


greatly moreq tedious, and more cifficultiy — 
compliſhed. I ſhall give a, particular detail to 


the n à ſeparate memoir, of all my 


experiments upon the decompoſition. of, gil; 


but what I have related above may ſuffice to give 
juſt general ideas of the compoſition of animal 


and vegetable ſubſtances, and. of them PONY: a 
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Ki kept i in 2 2 temperature: of at 
thermometer, A rapid I teſtine m motion, or. fer- 
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mentation, very. ſoon tak "place, , Umerous 
globules i form in the liquid and burg at 1 5 ſt ur- 


face; when the fermentation 15 at its, heigh 1999 
the quantity of gas diſengaged, is 15 ſo great as to. 
| make the liquor pen as f boiling violently 0 8. 

ver a fire, When th 155 gas bs, carefully 'gather- 
& | it is found... to be be, carbonic.. acid 1 
Pre e e from, s e 
ther Tenth of air, or 15 ir > bo Le 
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* This aſſertion of the perfolt penn of carbonic acid gas, 
diſengaged during the vinous fermentation, muſt be taken 
with ſome allowanee; for it almoſt always, I believe conſtant- 
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| When "the fermentation is completed, the 
= juice of grapes is changed, from being ſweet and 
| | full of ſugar, into a vinous liquor, which no 
longer contains any ſugar, and from which we 
procure by diſtillation an inflammable* liquor, 
known in commerce under the name of Spirit 
of Wine. As this liquor is produced by the fer- = = 
mentation of any faccharing matter whatever 1 c 
diluted with water, it muſt have been contrary 
to the. Principles of our nomenclature to call 
it ſpirit of wine, rather than ſpirit of eyder, 
r of fermented ſugar ; | Wherefore, we have a- 
| preſs a more general term, and the Arabic : 
word e ſeems np nn 1 Tor the PRs - 
poles. JED I ITY TT 
This d is one of the Wotlk Water 
nary in chemiſtry: We muſt examine whence 
proceed the diſengaged carbonic acid and the 
inflammable liquor produced, and in what man- 
ner a ſweet vegetable oxyd becomes thus con- 
verted into two ſuch oppoſite ſubſtances, where- 
of one is combuſtible, and the other eminently : 
the contrary. To ſolve theſe two. queſtions, it 
is neceſſary to be previouſly acquainted” with the 
analyſis of the fermentable ſubſtance, * of the 
Products of the 8 5 0 
e oy We 


ly, contains ſome alkohol, beſides a conſiderable quantity "I 
aqueous gas or water, in ſolution. The latter does not af- 
Fe its purity, the former does ſo in ſome degree T. | 
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| r alt ten goto” Joan fa] 

bor may. ay it don an iMeonte 5 
axiom. that, in all the operations of — 
nature, nothing is created; an equal quantity 1 
of x ter exiſts both before and after the expe-,. , 

i riment; the, quality and quantity of the ele- 
ments remain preciſely the ſame; and nothing 
takes place beyond changes and modifications. 
in the combinations of theſe elements. Upon 
this principle, the whole, art of performing e 
mical experiments depends: We muſt 
ſuppoſe an exact equality between the eee bo. 
the body examined, and thoſe of he products of 
| Its analyſis. 1 17 wor T0: ttt; 

Hence, ſince from muſk of. grapes Wo-piocme.:. 
alkohol and carbonic acid, L have undoubted = 
right to ſuppoſe; that muſt conſiſts, of carbonic... 

acid and of alkohol &. From theſe premiſes, me. 
have two methods of aſcertaining what paſſes 


16 A 11 


K * 


mining the nature of, and the e Which 
compoſe, the fermentable ſubſtances; or by ac- 
curately examining the products reſulting from 
fermentation; and it is evident. that the know- 
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* Tn this aſſertion the tia tak do not c ridly ie 
from the premiſes; becauſe from the muſt of grapes we pro- 
cure carbonic acid and alkohol, it is a neceſſary eb, 
that the original muſt contains the conſtituent elements of 
carbonic acid and of alkohol, but not that = 7 . 
of r are already formed. T. 


188 ELEMENTS 
$78; „ 
ledge of either of theſe muſt lead to accurate 
conicluſtons concerning the nature and compo⸗ 4 
into of the other From thefe conſiderations, 
it became neceflary accurately to determine the 
aſtituent elements öf the fermentable ſubſtan. | 
ces j and, for this purpoſe, 1 did not make uſe 
of. che compound Julces of fruits, the rigorous 
| analyſis of which is perhaps impoſſible, but made 
i hoice- of ſugar, which is is eafily "atialyſed, an and 
: the nature of "which F have already: explained. a 
This ſubſtance is 2 true vegetable" ocyd Witt 
two baſes, / ' compoſed” of hydrogen and carbon, 
bröught tö the ſtate of an oxyd, by means of A 
certain proportion of oxygen; and theſe three 9 
element are con bined in füch 4 way, that a 
very flight" force is ſaffidient to deſtroy the oe 
quilibrium of their coniection. By": 2 long 5 S 
of Experiments, made in various ways, and of- 
ten repeated,” I aſcertained that tlie proportion in 
which theſe ingredients exiſt in fugar „ Are near- 
ly 8 parts of hydrogen, 64 parts o brygen, and 5 
238 parts of carbon, "ol 158 berg IAN, 100 4 
Parts of ſugar. | MI os 
Sugar muſt” be tied wad” about four 
times its weight of water, to render it ſuſ- 
ceptible of fermentation; and even then the 
equilibrium of its elements would remain un- 
diſturbed, without the aſſiſtance of ſome. ſub⸗ 


ſtance” to e a oommencement tow the ker Fr 


or CHEMIS TRY. Wy 
mentation *. This is accompliſhed by means of 
a little yeaſt from beer; and; when the fe&rmen- 
tation is once excited, it continues of itſelf until 
completed. I ſhall, in another place, give an ac- 
count of the effects of yealt, and other erm nts; 
upon fermentable ſubſtances-. I have ulhally 
employed 10 libs. 6f yah in the ſtate öf palte, 
for each. 100 /ibs. of ſugar, with as much water 
as is four times the weight of the ſugar. , I ſhall 
give the reſults of my experiments exactly as they 
were obtained, preſerving g Vi yen th 3 
0 by e 8 
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4 Pl is not 10 true ; for, efpecially 3 in warm. wea- 
Hamm, all ſyrups. are apt to run into fermentation, unleſs ve- 
ry rich of the ſugar, and carefully preſerved. At the ſame 
time, this ſpontaneous fermentation is not ſo regular as 
When : aſſiſted by yeaſt, and is apt to become in part ace · 


tous, _ 1 the vinous proceſs, —T. 
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The quantities in the original are expreſſed in the com · 
mon diviſions of the Paris pound, but, to render the reſults 
more generally uſeful to the Engliſh reader, they are all 
here reduced to decimals, which anſwer equally for any 
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Having tis: accurately letra! abs na- 
ure and quantity of the conſtituent elements 
of the materials ſubmitted to fermentation, we 
have next to examine the products reſulting 
from that proceſs. | For this purpoſe, I placed 
the above 310 libs; of fermentable liquor in a 
proper apparatus, by means of which I could 
accurately determine the quantity and quality 
955 580 Alengased —_ the fermentation, and 
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x ke F Ann 5 


* The abore apparatus is deſeribed.i in 10 Third Parte—A. 


- 


Fu 1 A 121K 189 10 
Es ELEMENTS 


—— wiwyowe if thi produits ſe- 
parately, at any pang of the proceſs I judged 
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Proper. 2 ks ue 51571 10 


An hour or two „ 
oget ether, eſpecially if they are kept in a tem- 

rature of from 66® t 73 uf the "thermome-. 
ter, the firſt” marks of fermentation commence ; "Ig 
the liquor turns thick and frothy; little globules 
of air are diſengag ed, which" riſe and burſt at 
the furkace s e a 'of . theſe globules 
quickly reaſons Gd there is 4 rapid and abun- 
dant er 24 of very pure carbonic acid, ac- 


Qcompanied rde Kum, which is 3743 is. the yealt ſe- 
parating Ar e mixture. After ſome days, 


letze or more Pa to this Aexker of heat, 
"rhe inteſtine Nine, m motion and diſengagement of gas 
dimini; but theſe do not ceaſe entirely, nor 

is the wand completed for a conſiderable - 
time Dhririg the prdceſs 35. 3s 1 16 Hibs; of 
dry ccarbonie acit are diſeigaged t which carry a- 
long with them #3 91 4o62:5:46þ. of water: There 
efiains in chi veſſel 24607401259 ihr. of vindub 
N ſlightiy acidulous. This is at firſt muddy, 
but clears of itſelf, and depdſits à portion of 
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= feaſt! When we ſeparately analyſe all theſe ſub- 
j ances, which is effected by very troubleſctne 
9 proceſſes; we have the reſülts a8 Fiven in” the 
| allowing Tables. This proceſs, - with all the 
; ſubordinate calculations and analyſes; will be de- 
þ thicd at large iti the * pr the 'Atderiy. 
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"in the . of theſe reſale I have 

8 been exact even to minmeneſs: Not that it is 
© poſſible, in experiments of this nature to, carry 
our accuracy ſo far; 3 but as the! experiments 
Were made only with a few pounds of ſugar, and 
as, for- the fake of compariſon, I reduced the : 
egy of me real OO to the . 


F137 - 5 % $5 n Or 


or CHEMISTRY. agg 


65 imaginary hundret- pounds; thought/it mes 
ceſſary to leave the fractional parts Prema an 
produced by ealculation- * 0 Bols S111 

When we conſicer the reſultu preſented by 


theſe tables with: attention, it is eaſy to diſtovex 


exactly what occurs | during; fermentations»: fry 
thei firſt place, out ot the 100 libe. of ff. em 
ployed, 4:09407 fg lit, remain, without having 
fuffeted decompuſition: ſo that, in reality, we 

have only operated upon ꝙ 539059245 lis d of ſugar; I 
that is to fay, upon6 1:37979168:/b5bof oxygetis 
7:62:47 596 libu. of: hydrogen, and: 26.5 53 588 
2 of carbon: By domparing theſe quantitiesg 
we find that they are fully: ſufficient for forming 
the: whole of the:-alkohot; . carbonic acid; and 
acatous acid produced by the fermentation | 
It is not, therefore, neceſſary to ſuppoſe that 
any Water has been decompoſed during the eu 
periment, unleſs it he pretended that the ox 
gen and hydrogen exiſt in the ſugar already 
cmbined in that form. On the contrary, I 
bave already made it evident that hydrogen, 
| oxygen, and carbon, the thres conſtituent ele- 
ments of vegetable ſubſtancesz remain in a 
ſtate of equilibrium, or mutual union with each 
ether, which ſubſiſts ſo long as this union re- 
mains undiſturbed by increaſed temperature, or 
by means of ſome new compound attraction 3 


n en e e theſe elements "combine, 
gn. N 27 T6949 m1}. eee 


75 
11 
* 4 


o_ 5 LI E M EN T 8 
ROY and- two together, to bonn water and erb- 


nic acid. 


The . of l. e ee e. 5 
ſugar is thus reduced to the mere ſeparation of 
its elements into two portions; one part is oxy- 


" "genated- at the expence of the other, ſo as to 


form carbonic acid; while the other part, being 
Gloxygenated in favour of the former, is con- 
verted into the combuſtible ſubſtance called al- 


kbhol; therefore, if it were poſſible to re- unite 


alkohol and carbonie acid together, we ought 
to form ſugar. It is evident that the carbon 
and hydrogen in the alkohol do not exiſt in the 


ſtate of oil, but that they are combined with a 


. of oxygen, which renders them miſci- 
die with water; wherefore theſe three ſubſtan- 
ces, oxygen, hydrogen, and carbon, exiſt here 
| likewiſe in #' ſpecies of equilibrium, or recipro- 
eal combination; and, in fact, when they are 


made to paſs through a red hot tube of glaſs or 
Porcelain, this union or equilibrium is deſtroyed; 


theſe elements become recombined two and wy 
* water and carbonic acid are formet. 
I had formerly advanced, in my kult Me- 
moirs upon the formation of water, that it was 
decompoſed in a great number of chemical ex- 
periments, and particularly during the vindus 
fermentation. I then ſuppoſed that water exiſt- 
ed ready formed in ſugar; though I am now con- 
vinced that "wy only contains the elements 
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proper for compoſing i it. It may be readily con- 
ceived, that it muſt have coſt me a good deal to 
abandon my firſt notions; but by ſeveral years 
refleQion, and after. a great number of experi- 
ments and obſervations upon vegetable blen, 
T have fixed my ideas as above. Y | 

1 ſhall finiſh what I have to fay upon yinous 
fermentation, by obſerving, that it furniſhes us 
with the means of analyſing ſugar and every - 
- vegetable fermentable matter. We may con- 
ider the ſubſtances "ſubmitted © to fermentation, : 
and the products refiilting from that operation, 
as forming an algebraic equation ; and, by ſuc- 
ceſſively ſuppoſing each of the elements in this 
- equation unknown, we. can calculate their values 

in ſucceſſion, and thus verify our experiments by 
ie, and our calculations b experiment, 
reciprocally. I haye often ſucceſsfully employed 
this method for correQing the firſt reſults of my 
experiments, and to direct me in the proper road 
for repeating them to advantage. I have explain- 
ed myſelf more at large upon this ſubject, in a 
Memoir upon vinous fermentation alread 
ſented to the ery and which will Fon 
** . N 
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phenomena of es are MD 
like thoſe of vinous termentation, by the 
2 of extremely complicated affinities. 
conſtituent elements, of the bodies which 
are ſubmitted to. this proceſs , ceaſe to continue 
In equilibrium, in their original threefold com- 
bination, and form themſelves anew into binary 
combinations *, or compounds conſiſting of two 
| elements only ; but theſe are entirely different 
1 from the reſults produced by the vinous fer- 
mentation. Inſtead of part of the hydrogen 
remaining united with part of the water and 
8 carbon to form alkohol, as in the yinous fer; 
mentation, the whole of the hydrogen is dim. 
pated, during putrefaQion, in the form .of hy- 
drogen gas; While, at the ſame time, the el 
gen and carbon, uniting with caloric, elcape 
the form of carbonic acid ; ſo that, when te 
whole procels is TOs eſpecially if the ma- 
terials 


1 | 

Binary ans are bh s as could of tab ſimple 
elements combined together. Ternary, and quaternary, 
conſiſt of three and of four elements. I. 
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terials! have dem mlitedt- with a fufficient quan- 
yes . water, nothing remains but the earth of 
charcoal and iron. Thus, putrefaction is no- 
table fabſtance ; during which the whole bf the 
_ conſtituent elements is diſengaged in form of yas, 
except the . e e p fon 15 
mould *. i 

Such * the rerult ef patente, en W. 
| fubſtances fubmitted to it contain only oygen, 
hydrogen, carbon, and à little earth. But 
this caſe is rare, and theſe ſubſtanees putrify 
imperfectly and with difficulty, and requite a 
conſiderable time to complete their -putrefac- 
tion. It is otherwiſe with ſubſtances c 
azot, which indeed exiſts in all animal matters, 
and even in a conſiderable number of 
fubſtances. This additional element is teinark- 
ably favourable to putrefaction; and for this 
_ reaſon, animal matter is "thized with vegetable, 
when the putrefaQtion of theſe is wiſhed to be 
haſtened. The whole art of forming compoſts - 
and dutighills, for the purpoſes of agricultare; 
confiſts in the N application ef this admits 
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Abe addition of ts: 


1 not only accelerates the proceſs, but 


that element likewiſe combines with part of the 5 


hydrogen, and forms a new ſubſtance, called 


volatile alkali, -or The reſults ob- 


4 tained by analyſing matters, by different 


proceſſes, leave no room for doubt with regard 


to the conſtituent elements of ammoniac; for, 


whenever the azot has been previouſly ſeparated 


and in all caſes they furniſh: ammoniac only in 
proportion to the azot they contain. This com- 
poſition of ammoniac is likewiſe fully proved by 


| Mr Berthollet, in the Memoirs of the Academy 
for 1781, p. 316. where he gives a variety of 


analytical proceſſes by which ammoniac is decom- 


: poſed, and its two e, azot and hydrogen, 


procured ſeparately. 
I haye already e in Chap. X. that 


8 almoſt. all combuſtible , bodies are capable of 
being combined with each other: Hydrogen gas 
poſſeſſes this quality, of combining with other 
combuſtible ſubſtances, in an eminent degree: 3 


It diſſolves carbon, ſulphur, and phoſphorus, 
producing the compounds named carbonated 
hydrogen gas, ſulphurated hydrogen gas, and 
phoſphorated hydrogen gas.” The two latter of 


theſe gaſſes have a peculiarly diſagreeable flavour; 
the ſulphurated hydrogen gas has: a ſtrong re- 


ſemblance to the ſmell of rotten" eggs, and 
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the 8 ſmells exactly like — fiſh. 
Ammoniac has likewiſe a peculiar odour, not 


leſs penetrating or leſs diſagreeable than theſe 
other gaſſes. From the mixture of theſe differ- = 
ent flavours proceeds the fetor which alv ays ac- 


companies the putrefaction of animal ſubſtan- 


ces. Sometimes the ammoniac predominates, 0 
which is eaſily perceived by its ſharpneſs upon 


the eyes; ſometimes, as in feculent matters, the 
fulphurated gas is moſt prevalent; and ſometimes, 


as in putrid herrings, the Ware Rog 


gas is moſt abundant. _. 
f long ſuppoſed that nothing could F 2 


or interrupt the courſe of putrefaQtion ; but 


Mr Fourcroy and Mr Thouret have obſerved 
ſome peculiar phenomena in dead bodies, bu- 
ried. at a certain depth, and preſerved to a cer- 
tain degree, from contact with air; having 


7 found the muſcular fleſh frequently BRL 


into true animal fat . This muſt have ariſen 


from the diſengagement, by ſome unknown 
_ cauſe, of the azot, naturally contained in the . 
animal ſubſtance, leaving only the hydrogen 


and- carbon remaining, which are the elements 


Poe for 0 i or dil. "ns obſerva- 
tion, 


This: proceſs has been lately imitated artificially ; and 
the fatty ſubſtance, exactly ſimilar in all reſpects to Sper- 


maceti, can be readily made from the fleſh or muſcular parts 
of all animal bodies. T 
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don, on the poſbibey of converting animal ſab. 


ſtances into fat, may ſome time or other lead to 


Uiſcoveries ' of great importance to ſociety. The 
fxces of animals, and other excremenititious 


matters, are "chiefly compoſed of carbon and 
3 hydrogen, and approach © conſiderably to the na- 
ture of oil, of which they furniſh a conſiderable. 

quantity by diſtillation with a naked fire; but the 


intolerable feetor, which accompanies * all the pro- 
ducts of theſe ſubſtances, prevents our expecting 
that, at leaſt for a long time, ene ene 

ed uſeful in any other way than as manures.. 


I have only given conjectural a che, 85 


in this Chapter, upon the compoſition of animal 


fſubſtances, which is hitherto imperfectly under- 
| ſtood. We know that they are compoſed of hy- 
 drogen, carbon, azot, phoſphorus, and ſatphur, 
all of which, in a ſtate of quintuple combination, 
are brought to the ſtate of oxyd by a larger or 


fmaller quantity of ozygen. We are, however, 


till unacquainted with the proportions in which 


theſe ſubſtances are combined, and mult leave it 
to time to complete this part of chemical analyſis, 


as it has already done with OY others. 
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aeg 1 is „ 
than the acidification or oxygenation EE | 
wine re eee, ae in the open air, by means of 
the abſorption of oxygen. The reſulting acid 
is the acetous acid, commonly called Vinegar, 
which is compoſed of hydrogen and carbon u- 
nited together in proportions not yet alcertain- 
ed, and changed into the acid ſtate by oxygen. 
As vinegar is an acid, we might conclude from 
analogy, that it contains oxygen, but this is 
put beyond doubt by direct experiments: In 
the firſt place, we cannot change wine into vine- 
gar without the contact of air containing oxy- 
gen; ſecondly, this proceſs is accompanied by 
a diminution of the volume of the air in which 
it is carried on, from the abſorption of its oxy- 
gen; and thirdly, wine may be changed into 
wilegar * any en means of oxyge nation. 
Independent 
* The ward Wine, in this chapter, is uſed to ſignify the 


liquor produced by the vinous fermentation, whatever vege- 
5 W e may have been uſed for 9 ite—T. 
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Independent of the covey which theſe facts 


"WH of the acetous acid being produced by 


the oxygenation of wine, an experiment made 


by Mr Chaptel, Profeſſor of Chemiſtry at Mont- 


pellier, gives a diſtin& view of what takes place | 
in this proceſs. He impregnated ſome water 
with about its own bulk of carbonic acid from 


fermenting beer, and placed this water in a 
. cellar, in veſſels communicating with the ar, 
and in a ſhort time the whole was converted in- 
to acetous acid. This carbonic acid gas, pro- 
cured from beer vats in fermentation, is not 
perfectly Pure, but contains à great quantity of 

alkohol in ſolution, wherefore water impregna- 
ted with it contains all the materials neceflary 


for forming the acetous acid. The alkohol fur- 


niſhes hydrogen and one portion of carbon; the 
carbonic acid furniſnes oxygen and the reſt of 


the carbon; and the air of the atmoſphere fur-. 
niſhes the reſt of the oxygen neceſſary for chan- 


ging the mixture into acetous acid. From this 
obſervation it follows, that nothing but hydro- 


gen is wanting to convert carbonic acid into ace- 
tous acid; or, more generally, that, by means 


of | hydrogen, and according to the degree, of 
; oxygenation, carbonic acid may be changed into 


all the vegetable acids; and, on the contrary, 
that, by depriving any 5 the vegetable acids of 


their b 8 way be converted into car. 
bonic . pac 8 


9 5 Although 
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Alttioiad the hel facts relating to the 
acetous acid are well known, yet numerical pre- 


ciſion is {till wanting, until furniſhed by more 


exact experiments than any hitherto perform- 
ed; wherefore I ſhall not enlarge any farther 
upon the ſubject. It is ſufficiently ſhewn by 
what has been ſaid, that the conſtitution of all 
the vegetable acids and oxyds is exactly con- 
formable to the formation of vinegar; but far- 


ther experiments are neceſſary to teach us the 
proportion of the conſtituent elements in all 


theſe acids and oxyd. We may eaſihy per- 


ceive, however, that this part of chemiſtry, like 


. urn Ong and the. it is already ren- 
dered hes more Cn TP TIP 1 F. be- 5 
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F potato eb raj ad 
acids from the animal and vegetable 


—— 


fimple elements, by means of combination with 


onygen, or at leaſt from fuck bodies as Have not 


kitherto been fuſoeptible of decempoſitzon, and 


vchich muſt therefore be conſidered as ſimple ſub- 
ſtances, in the preſent ſtate of our knowledge; 


theſe are azot, ſulphur, phoſphorus, carbon, hy- 


drogen, and the muriatic radical. We may 


juitly admire the ſimplicity of the means em- 


ployed by nature to multiply qualities and 
forms, whether by combining three or four a- 


cidifiable baſes in different proportions, or by 
altering 


wes 


„I have not ventured to omit this element, as here enu- 
merated with the other principles of animal and vegetable 


_ ſubſtances, though it is not at all taken notice of in the pre- 
ceding chapters as entering into the compolition of theſe 


bodies. It has been already mentioned, in a former note, 
that the muriatic radical is now diſcovered, or at leaſt ſuſ- 


pected, to be hydrogen-—T. 


N 
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N akaring: the» doſe of 0x5gen employed For -omy- 
dating or; addifying them. We ſhall find the 
means noi leſs ſimple and diverſified, and as a- 
bundantly produdive of forms and qualities, in 
the der of bodies We, are no. IN 
of. | 
a „Aciäiisbie e «che <ombiniog./ with 

erygen, and their conſequent converſicm inte 
acids, acquire a great fuſgeptibility for farthen 
combination; they become capable of uniting 
ich aal, earchys and, metallic bodies, . by 
which means neutral, ſalts are formed. .. Agids 
may therefore he conſidered as true /alifying prin- 
ciples, and the ſubſtaneess with which they unite 

ta fœm neutral falts may be called ſaliſi able bales: 
The nature of the union which theſe two Princi- 
ples form with each other is meant as the ſubje& 
of the preſent chapter. . 

The foregoing view of the mh prevents ; 
them from being conſidered as ſalts, though = 
they are poſſeſſed of many of the principal pro- 
perties of ſaline bodies, as ſolubility in water, 
Ke, It is already obſerved, that they are the 
reſults of a firſt order of combination, | 

compoſed of. two. ſimple. elements, or at leaſt. of | 
_—_ elements which act as if they were ſimple, anal 
they may therefore be ranked, to uſe” the lan- 
' guage of Stahl, in the order of mirs. The 
neutral falts, on the contrary, are of A ſeconda- 


* 
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unden Ef td mine d eh other, and may 
therefore be termed compounds. Hence 1 ſhall 
not-arrange the alkalies * or earths in the claſs of 
falts;-to which I allot only ſuch as are compoſed. 
of an rare ſubſtance wn 6 table! 
| baſe. 
. bare already enlarged ulllclently' wow. hs 
formation of acids in the preceding chapter, _ 
ſhall not add any thing farther upon that ſubject 3 
but, having as yet taken no notice of the ſalifi- 
able baſes which are capable of uniting with chem 
to form neutral ſalts, I mean, in this chapter, to ä 
give an account of the nature and origin of each 
of theſe baſes. Theſe are potaſh, ſoda, ammo- 
niac, lime, magneſia, barytes, __ 7 and all 
. . 2 EY 


a 1 
| 8 & Poſt 3, 
8 ; We 7 5 already FR * hs 2 "gs: 


able e is n . * * fire 
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". e Perhaps —ç. rejeRing the alkalies — the dal of ie. 
may be conſidered as a capital defect in the method here 
adopted, and I am ready to admit the charge; bit this in- 
convenience is compenſated by ſo many advantages, that 1 
could not think it of ſufficient e n me alter 
5 my plan.—A. . G7 
I Called Alumine . Mr Lavoifier ; : . 2s Argill has . 
been in a manner naturalized to the language for this ſub- 
ſtance by Mr Kirwan, I have ventured to 15 it in Tray” | 
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in aiſiling veſſels, its component elements, oxy. 

„ "hydrogen," and "carbon, which formed 4 
ireuiold' combination in a ſtate of equilibrium, 5 
utite two and two, in obedience” te affinities 
Which abt conformable to the degree of heat 
| employed. Thus, at the firſt application of the 
fire, whenever the heat produced exceeds the 
temperature of "boiling water, part of tlie oxy: 
gen and hydrogen unite to forth” water; ſobn 
aller, che reſt"of the hydrogen and pe {ofthe 
carbon combine into oil; and, laſtly,” when the 
5 — is Fulhed to c ccd met the oil and wat 


r 


oxygen. | and part of the carbon unite to form 
acid, a large quaiitity of hydrbgen gas 
is ſet free, i nothing” But chatcodl'remains in 
e retört. 6 d sn et ino dess 
great” part of theſe'phenometis ctur du. 
ring the combiiſtion of vegetables in- the open 
air; but, "in this "caſe, the preſence of dhe At 
i & "three new 'Tabſtances}” the | yen 
and azot of the air, and Ulorie, and; of thels, 
two atleaſt” Produse tonſiderable changes in the | 
reſults” of the oper tion. mn proportion a8 tlie 
hydrogen” of the : "vegetable, 775 that which a. 
riſes för the! decotnipofition” of the Water, is 
| forced "Gut in the form of hydrogen; gas by the 
progreſs of the fire, it is ſet on fire immediately 
upon getting into contałt with the tir,” Water is 
_- an oe: and the greater part of the calo- 
5 a" 
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rien of the two gaſſes becoming free produces | 
ee ben all the hydrogen gas is drixen 
ut, burnt, and again reduced to water, the re- 
maining carbon continues to burn, but, without 
* zeit is: formed into crbonic acid, 5 
© carries off a portion of . caloxic , ſufficient, to 
_ it:{ther;gaſſeous- form; the! reſt of the 8 | 
from the oxygen of the air, being ſet. free, pro- 
duces the heat and ght ohſerved during the 
combustion gf the carbon: The whole vegetable 
is thus reduced to water; and;carbonie-acid,,.and 
bing nge hut af ſmall portion of grey eats 
che watzer called: aſhes, being the only really f 
© principles, hich enter into. the. conſtitution of 
n tot: [£5 303 10 33: © Ban 9: TXO 
he earth, or, rath r aſhes, which ſeldom ex- 
| exeds. a. twentieth. part of the weight of the ve- 
getable, contains a ſubſtance of a particular na- 
ftuxe, an ako the name of fixed vegeta- 
| ble .alkali,, Or, ike 
poured upon "the alles. which. diſſolves the pot- 
aſh,, and leaves the aſhes which are inſgluble; 
by.Jafterwaxds evaporating the water, we. obtain 
the potaſh . in a white goncręte form: It is ing 
fixed even in a very high degree;of, heat. 1 197 
do not mean here to deſerihe the art of prepa- 
ring potaſl, or the method of procuring it in 
à a ſtate, of purity, but have entered into the a- 
| il merely that eee mer, 
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, To obtain, this, water .is 


each particle nof opotaſh;at the inſtant of its for- 


with a particle of beurbonit acid, and as there is 


the; potaſſi in watkrz to this ſolution two or 


ttken the liquor dis filtrated and evaporated in 
cloſe veſſels; the aline ſubſtance p deftuby the 


| been pa free as wit an Exel chit means” 
| of rendering Ar or gas dry by expofing them to 
its”: aQioh.” "Yo "this" Alle, it is Oy. alk. 


A eid Ty Mr Blithollt « ethploys "this property 8 
1 eie of Procurigg a ff dune fate of per- 


\ 


form, or at leaſt is not ſet free, but in prenor- 
dontlas- the carbon / of tlie vegetable i is converted 


carbonic acid. In this ſtate it is ſoluble in an 


- (1203 BAK! 1 vt e 16 108 9 
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Ihe potaſſi obtained by tlis · proceſs is always 
ſs or more ſaturated with carbonic acid, which 
is eaſily accounted ford As the potaſh does not 


into carbonic; acid by the addition gf oxygen, 
either from the air or the water,; it: follows;' that 


mation, or at leaff of ts aliberation; is in contact 


a: conſiderable affinity between theſeritywo 1fubs 
ſtances, they naturhlly combine together. Al. 
though the tarbonie acid has 1 with 
potaſſu than any other Acid, yet it: is difficult to 
ſeparate the laſtu portionso tom it. The; moſt 
uſual method of atcompliſfing this is to diſſolve 


three times its weight of quicklime ad 


evaporation is potaſh almoſt entirely deprived of 


equal weight 'of water, and, even attracts the 


möiftäré of the- Air With great avidity'; by this 


Het, thöagh not when combined "With "carbon. 


laß 5 | 


4c Purity, 
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All: vegetables yield leſs or more of potaſfi 
conſequence of combuſtion, but it is furniſhed 
in various degrees of purity by different vege- 
tables; uſually, indeed, from whatever ſource 
it be procured, it is mixed with different ſalts, 
from which; however, it'is*edfily ſeparable. We 
can hardly entertain a doubt that the affies, or 
earth, which is left by vegetables in weten 
| Precexiſted in them before they were . burnt; 

forming what may be called the ſkeleton, or 
oſſedus part ef the vegetable. But it is quite 
otherwiſe! with potaſh ; this ſubſtance has never 
pet been procured from vegetables but by means 
of proceſſes or intermedia capable off fürniſhing 
orygen and azot, ſuch as combuſtion, or by 
means of nitrie acid; ſo that itais not yet demon- 
5 firated” that potaſn may c not be a produce from 
theſe operations. I have begun a ſeries of experi- 
ments upon this ſubject, and hope ſoon to be able 
A e ee e CIS : Slog ole 
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only, From. thoſe which | grow. upon the e 
and eſpecially from the herb, bali, whence is de. 
| rived. the name altali, given to this ſu | 88 | 

by the Arabians. It bas ſome properties in 

common . with potaſh, 4 others which are en- 
tirely different: ** general, theſe two ſubſtan· 


85 8 have Tum * in their faline com- 
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Linations which are proper to each, and conſe- 
quently diſtinguiſh them from each other; thus 
ſoda, which, as obtained from marine bind is 
uſually entirely ſaturated with carbonic acid, 
does not attract the humidity of the atmoff ere 
like potaſh, but, on the contrary, it .defiecates, 
its eryſtals effloreſce; and are converted into a 
white powder having all the properties of ſoda, 
which it really is, wag only loſt its: water of 
W Jig OTE ei  26HIODLIEA, 
Hitherto we are not deer quainted with 
the conſtituent elements of ſoda than with thaſe 
of potaſh, being equally uncertain whether it 
previouſſy exiſted ready formed in the vegetable, 
or if it be a combination of elements effected by 
combuſtion. Analogy leads us to ſuſpect that 
Azot is a conſtituent element of all the alkalies, 
as is the caſe: with ammoniac; but we have only 
flight e unconfirmed by any deciſide 
experiments, p Gig? od mars « Ow | 
. TO e en a 
ee, e, 9 


| i or bete 4 lone inks ted ze the cates, 
| of: the Turin Academy, -which oy for: ſuppoſing * 


E961 4+ 


according. wo. the experiments detailed by 8 0 and 
1 in the additional ſection of this chapter, ſeems 0 
a metallie vxyd. "From rom analogy, we may preſume 
. potalh is likewiſe a/metallio-ſubltanee, in ſome hitherts un- 
Known fate of combination. We ſhall thus exclude all the 
. an ſrom the claſs of ſimple OY ſubſtances. — . 
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We have, however, very accurate nie 
of, the co ition of ammoniac or volatile al. 
kali, as it is called by the old chemiſts;: Mr 
Berthollet, in the memoirs of the academy for 

1784, p. 316. has proved by analyſis, that oo 
parts of this ſubſtance conſiſt of about 80 ratet : 
azot combined with 193 parts of hydrogen. 

Ammoniac is chiefly. procurable from el 
ſubſtances by diſtillation, during which proceſs 

the azot and hydrogen neceſſary to its forma; 
tion unite in proper proportions; it is not, how- 
ever, procured pure by this proceſs, being mix- 
ed with oil and water, and moſtly ſaturated with 
carbonic acid. To ſeparate theſe ſubſtances; it 
is firſt combined with an acid, the muriatic for 
inſtance, and then: diſengaged from that com- 
ination by the addition of lime or potaſſi. 
When ammoniac is thus produced in its greateſt 
degree of purity, it can only exiſt under the 
gaſſeous form, at leaſt in the uſual temperature of 
the atmoſphere; it has an exceſſively penetrating 
ſmell; it is abſorbed in large quantities by water, 
| eſpecially if cold and aſſiſted by compreſſion. 
Water thus faturated with ammoniac has uſually 
f been ternied volatile alkaline fuor ; 3 we ſhall call it 
father finply, ammoniac, or liquid ammoniac, and 
ammoniacal gas New exiſts in the em ſtate “. 


2113 This Sho! BRIE NATE Dy 33”. ih "rower cf 2 +, 10 575 
YO mY on . 246 51 al. EEG 3s aloigf3 ont n 
The ee of the alkalies ee by Dr Black 


ſeems better than that adopted oy Mr Lavoiker, and the 
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. - The compoſition. of. He: Gus earths; is totaly 
conſtituent elements are. aſcertained, we. are cers 
tainly authoriſed to conſider them as, ſimple bo- 
dies. Art. has no, ſhare in the, production of 
theſe earths, as. they; * all. procured ready 
. formed. from nature; but, as they haye e 
ſpecially. the three firſt, great tendency to com. 
bination, they are neyer found Pure. aL "+. 
uſually ſaturated with carbonic, acid; in n. the ſtate 
of chalk, calcareous ſpars, moſt. of the marbles, 
&c.z. ſometimes with ſulphuric acid,, ; as in gypſum 
and plaſter ſtones ; at other times With fluoric 
acid forming vitreous or fluor ſpars ; , and, laſtly, 
it is found in the Waters of the ſea, aud of falin line 
ſprings, combined with muriatic, acid. Ot All. the 
faliftable bales, it is the maſt uoiverally tpread 
through nature. 16 3805 ot bart al ie 
MNlagneſia is found in mineral. waters, for. the 
| moſt, part combined with ſulphuric acid; it. is 
Ukewiſe een in eg water, united e 
70 40 181 53899 04 54 387 as 7 Tha Atic 


tart FSR io 178 r gin Anse 


0 French . | Lira, trona, and ammona, are qa con- 
venient for uſe 48 potaſſa or pbtaſh, ſoda, and 5880 and 
they are not ſo apt to lead into miſtakes 3 for tle words uf 

the new French chemical nomenclature have too much re- 
ſemblance to old terms uſed for very different ſubſtances, or 
et ep or, very A nie Fm ichen of the 
ns nada e 3-Rady e 04 K eg A 
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atic acid; and texts ina great number o ne 
of Aren kinds 0 5 
Barytes Is e 1 common 25 the two 
ecedin earths; - it i is found i in the mineral king- 
„ combined with "ſulphuric acid, forming 
y 1. and ſometimes, W 1 vi | 
acid. 5 8 
Argifl, or the baſe 8 having eg gab 


Uh to combination with the other earths, is 


often® found in the ſtate of argill, uncombined 
with afly acid. I is chiefly procurable 1 from clays, 
| 8, it 1s s the 1 
chil igri Mint... 

4 On the 4th" of Nöten i 17937 br Hope, | 


ye 
+ 3» „ es 
. 


8500 allotiated in the Edinburgh chemical chair 
- With” Df Black, read to the Royal Society: of E- 


dinburgh”- a very elaborate analyſis of a non- 
deſcript” mineral from the mines of Strontian in 


| Argylethize ; to which! "From Its place and ſtrug· 


ture, he gives the name of Strontitic par; ard 
which he finds to conſiſt of a peculiar earth, hi. 
therto undifcovered in any other mineral body, 
Ebribined with carbonic acid. To this earth He 
has Alligned the name of Strontitet, which agrees 
very well with the new nomenclature; only that, 


perhaps, Strontita would have been more regular, 
for the reaſons mentioned in the two preceding 


notes. In this elementary treatiſe, a detailed ac-: 
yy Hum 00 oi 33% 120 on Ii 1 94 chunt 
10 #501 ul! EPES NG Yr! 107 bold ed! Blogs oonsldims: 


* Yor falofl ft tflar t6 thoſt benen the piectding note, 
Dr Black propoſes to name theſe four La g e 5 
Apgucks, Baryta, and Aga. — T. hrs Mig 


; 
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count of this important diſcovery cannot be given; 
for which the. reader is referred to the Tranſac- 
tions of the Royal Society of Edinburgh. Stron- 
tites has a pungent acrid taſte; is ſoluble both in 
hot and cold water, but much more ſo in hot, | 
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from which it cryſtalizes in cooling ; ; its cold ſolu- 
tions attract carbonic acid from the atmoſphere, 
| form. 2 cruſt of carbonate of Strontites on the fur- 
face, which breaks and falls to the bottom, . EX= 
actly as in ime, and is rediſſolved by an exceſs 
of acid. Strontites combines with the various 
acids, forming neutral ſalts; and poſſeſſes diffe- 
rent affinities with the acids from the other known 7 
cearths. One of its moſt remarkable properties, 
both when pure; and in combi n with the act 
is that of tinging the flame of combuſtible pole 
of a deep hlood red colour. 3.tq produce. Lg 

effect, however, ſome moiſture, mult be preſent 
The order of affinities of the principal acids wth 
Strontites, a8 determined by Dr Ones experi 
ments, is as follows: 8. 1; NA 109 4 


. ac 1 4 
1 5 22314 . 


„ - . Nitric. e hana 28 
Oe. — Arecniae. 
4 4 Turmpoms. Succinic. brate 51 

3 4 - Phoſphoric. - Carbonic: --- 


Its order of ahn ties with the leveral acids, 16: . 
lative to the other Talifidble bales, ſo far as aſcer- 
tained by Dr Hope, are inſerted i in the reſpeQive 
tables in Part 777 
| F-11523 Habs 3 An 8 8 
| lag whole of this account of Strontites, has been * 
to this third * | 
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"The kt except wie 26d Eel fil 
| wer, are 17 7 1 found i in the mineral” Kingdom in 
FO, with egen, or combined with ful. 
phur, arſenic, ſulphuric acid, muriatic acid, car. 
bonic acid, or phoſphoric” acid/*Meratturgy, or 
the docimaſtic art, teaches the means of pat. 
ting them from theſe foreign matters; and for 
this. purpoſe we refer to fuch chemical books as 
5 treat upon theſe operations 

We are probably 'only acquainted" as yet with 
of the metallic fubſtantes "exiſting in fia- 

© as all thoſe which have a ſtronger affinity 
to oxygen” than carbon poſſeſſes, are inca pable, 
hitherto, of being reduced tö de i de Nate 
and, conſequently,' being only Preſented to our 
obſervation under the form of oxyds, art con- 
founded with earths. It is extremely probable 
that barytes, which we haue juſt now arranged 
with earths; is in this. fituation ; for in many ex- 
s it exhibits properties nearly approach - 

ing to thoſe of metallic bodies. It is even poſſible 

that all the ſubſtances we call earths may be only 
wetallic oxyds, e by any eee known 
proeceſs. 1 opt W i See fk 10 382 185 
Thoſe metallic e eh we are e at preſent ac: 
; og 985 nm. which we Can reduce to the 
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metallic or thats, ſtate are © the Ropes reg 8 
in oi; to „ od, at n | 1 
Latin 87 "neg 8 53 W 4 1 
„ Arſenicum ; 3 Ate. Je? Hu Fs ) 1 
i 5 rt . Mslybdena. „ 1 
- "wt UE 2111 Ait bs 1 
3. Tungſtenum Tuüngſtein. ; 25 i 
4.᷑. Manganeſum el. TTT 
F . Nickolum e „ Wel 5 QUESTION | 
8 SD 3: a Li LE err Tabs FA 
6. Cobaltum -< * Cobalt. By 1 N 
7. Biſmuthum Biſmuth. eie en ee 
nn D ah * 14" T3423 3s ab 11 oy hay peter / 
* 8. Aufimonium — g 3 FO: / 
| Ait nl root; 


9, Zincum Be W zink n 
1 pre e fe i : 7 | Iron. 4 e | | 

12 Ph 1 ny Lead. its : 5 5 2nchs F 
13. Cuprum 3 = 18 Copper. 1 10 Wi! 
14. Mercurium Mercury. : 
15. Argentum - Silver. . 8 
16. Aurum Gold. 
os N ol. mot DOS. 


1 only mean to contider theſe. a8 Galifable baſe. 
without entering at all upon the conſideration of 
their properties in the arts, and for the uſes of 
ae; In theſe dein fs view, each. metal, would 
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In the laboratory, of the Academy « of the mines 
"at Chemnitz in Lower Hungary, ſome experi- 
ments have been lately made, by Meſſrs. Tondi | 
and Ruprecht, by which the number of the. me- 
tals ſeems to be confiderably augmented,” Beſides 
aſcertaining the real metallic nature of Tungſtein, : 
Molybdena, and Manganeſe, which ſome. che- 
miſts had doubted, but all of which have been 
reduced to ther eguline form by theſe two chemiſts, 
they have facceeded,; in procuring metallic reguli 
from Chalk, Magneſia, and Barytes. 8 Of theſe 
experiments it may be proper to give ſome ac- 
count in this place, from the deſcription of the 
© cabinet of I Raab of Wann by Ba- 


e aaa * 
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ee een 
peated fuſions and Precipitations, it was mixed 
With an eighth part of its wei ht of powdered 

cCharcbal, and made into a paſte with lintſeed 
il; this was put into a'crucible, furrounded 
by S6wdatred: charcoal, and ſubmitted 1 to a ſtrong 
melting heat for an hour and a half,” (A perfect 

en Tegtlus was” procured, of an e | 
aa eecſour 


* The — 4 of this ados was added 0 — ; Tranſlator 
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colour and uniformimetallic luſtre ;"its'texture'is 
lamellated, compoſed of large diftin& lamellae, 
which croſs each other; it is "brittle; but not 
hard, und readily takes a poliſh; is attracted by 


the magnet; notwithſtanding” every poſſible pre- 


cautionto ſeparate any martial oxyd which might 
| have previouſly been mixed with the mineral. The 
ſpecifie'gravity of this new metal is op ann wars 


f 


being taken 250 fit: 


: | . ; 
v - + ” 9 1 , 70 & 2 4 1 , 8 * 1 3 3 
| "7 þ 8 TH 10 2 8 1 4 . 71 i I * 4 199121 Ls A 73 FF + 2 71 . 


3 I A, * . 
Ban ® Cod < res * 7 — of — 
un u | Magna.” # TILT 


MTs 2:9 4 nw 5 ig 8 + * 1 $292 031 07.3 WEE TYEFCIN 3 8 17 


By treating the carbonat of magn 
tame manner, they obtained a convex lump or 


globule of ene n ofa eee, £07 


purified Rs: iron. Thiarrecalte 8 18 than 
thoſe. ohtained from tungſtein 0 Spend rr it is 


g 
7. Ma. % 


when, broken, and is not affected by the magnet. 
Its ſpecifie gravity, and other pROpentien have not 


ves been aſcertained. *# ne e en N 25 


* 4 N 75 2 = * : 1 * 
71 566) 22 YT nn OD ien 98 


at robot inc Ciel, $6 WN 
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| bs "the. fame La Re of . Tn 3 
* ikewiſe beet procured from carbonat of chalk, 
The burton, was convex and very compact i in its 


5 Bt 
texture ; in colour and luſtre i it came very near 


to the e of platina, and it took a fine 


; * . , and chemical rela- 


1 ia in the 


n 


= i — —— 8 — — * —— CRE — — — 2 —— — — 8 — —— r - > r — PIER * — 
— PSTN” Se r — 3 ye OY ae, CES CDI ETAL. on Sola „ 1 
——— d . A . . f ]ꝗ ... — % ͤ—. Ee EE ERAS 


granular and ſomewhat ſtriated. in its texture 
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tions, have not t been aſcertained 2 erer 


ment. HAND INT! T6 HO) 5,439 Earn 


Theſe experiments have ae e eee e- 


peated by the above · mentioned gentlemen, and 


always with the ame; reſults. Should they e- 
ventually be confirmed by grigorous examina- 
tion, à new light; will be throyn on ſeyeral of 


the moſt difficult parts of. chemiſtry. by [theſe di 


coveries, which have already been in a great 


meaſure predicted, by the conjecture of Mr La- 

voiſier, who ſuppoſes that thoſe ſubſtances, which 
have long been conſidered as primitive earths, 
are only metallic oxyds combined with éxygen, 
and that their reductien has ithertoheen pre. 


Wented by he attractiön which ſubſiſts between 


them and oygen being ſtronger thaht that be. 
rer rer and/earbent £041 9H ber oy 
Mr Barn Born Hddg'to the Arte dest 


that he expedis bon to learn that the ſthcebus 
nd argillacebus earths" are likewiſe matallie 


0ο e, and that, in chib caſe, the whole Claſs 
& of earths and ſtones will diſappear from the 
4 mineral kingdom. The diſcovery is certainly 
« one of the moſt iniportant that modern che- 
c miſtry has Produced | f. r a long While; uit muſt | 
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4 ave great influence, in changing ür metal. 


Ty 'furgi ic \Procel les, .w/ ich wall Miereby "Become. 
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1 more tertain 1 in "ther 9 5 and more ſcien- 


&Fific- in their application; EH every branch 
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« and, improyement, from, their FEY Pers 
h 40 haps gold and ſilyer are the only, 2 me tal. 
8 it Is, proba- 


e lie pen hitherto kno 


4639 IE $34 + 


& ble, t. that, ſome ; paxt. of the, l now unknown, a 


5 mg from | the rt employed for, facilita- 


ing clting of lhe may mix With the 
ane 91 11 
ag 0 we extra from theſe ores, and 


G4 7 


why. DR 4 that, inſtead of ample. or 


* „pure metals, Wh hich they were formerly con- 


Ka 5 lidered, theſe. may only be alloys, of the in 
« EL 5I0 of which, We are fall ignorant. | Pet. 


| & ha the, r. Let barytes and of chalk are | 
| = 00 oY | TE 9 1 acids, and precipitated by 
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ob th dame el 5 five 1 8 as the 0 us 


rern 


2 benen be 15 
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1 5 Ah ben theſe 525 diſcovered | metals 
| hk | have "been properly e: exatnined, and, their ; their 


1 ene affinities compared "accurately with 
. 46 chole ole the metals already known, and with 
; 4 each bother. One thing ſeems highly prohas 
f 60 ble, that one or other of theſe new met 
6 will] precipitate, ſome of the other metals N 
x 00 © ſolutions i ina metallic form, and- by, this p 

| perty many metallurgie 1 8257 "RY ED 
« e facilitated and abridged.” 83 
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Theſe > Wioeziah 5 OY reaſon” is" Hope "that 
chem may one day arrive at a moſt beauti- 
| ful ſtate of ſimplicity.” It is perhaps no im- 
pro röbable conjectüte, that all the bodies in na- 
türe may be referred to one clas of fimple « com- 
ph elementa tary: ſubſtances, 10 oxygen," and md 
* caloric 3, 5 ind” chat, from the” various” combi- 
nations of theſe” v with each becher, all the variety 
produced” f by natur > e and” art ma y arife.” The on- 
iy known difference between metals and pure 
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| 5 e of "temperature : x e ate All Fe, 
ent Ar tem raturen i ae degrees 97 fitu- 
5 with vxygeri, „they form oxyds, which 
Hav aline properties, or "acids. In the fate 
95 OXY, Is, the e known. metals have al 
E PS; f what" were "Formerly. called 
primiti ve earths,” which are now at leaf ſulpect⸗ 
5 208, 0 being mefallic : oxyds : 7 Elen the aeriform 
© nature* of hydrogen And azot, "which" does , not 
Teßarate them from che reſt o far as combuſti- 
bility 1 is « cruel, 118 only 4 difference in degree 
of volatility. We do not exclude | mercury from | 
| che metals becauſe it is yolatile in the! en Ipe- . 
rature « of 600*, „ atid fuſes at. 40? 2 "Hough 4 iron 
is fixed at 240005 wh according 800 NM Wedge: 
wod's experiments, and requires 2 507 for its 
fuſton; 1 then ſhould 3 and azot be 
| | exchuded. 
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excluded from à elaſs with which hen agree 
in ſo many particulars; becauſe their points of 
fuſion and volatility are perhaps as many degrees 


below 'thoſe belonging to meretry 4s this latter 


falls ſhort of thoſe of iron; 6f why ſhould car- 
bon, ſulphur, and'phoſphotus;- not be conſidered 
as metals, becauſe their ſpecific gravity, and luſtre, 
and ductiſity, differ from the bodies called metals, 
_ which differ fo much rere e en, 
chemielves! Pp $46 

Jo theſe three new metals Mr Tondt wines 
to give the names of borbonium, for the regulus 


of barytes; au/trum, for the regulus from nal 


neſfia ;. And purthenum for that of chalk. 

Were Hard to deny a diſcoverer the right of hs 
names to his own diſcoveries, without fome 

teaſonable objection; but theſe names would 


introduce confufioty into chemical nometicla- 
ture, which if has been the great object of the 


French chemiſts to reform, and render regular; 5 
whetefore I would propofe that they ſhould be 
named barytum, magneſium, and calcum : | Theſe 
accord with the reformed old names of the ſub- 


ſtances from which they are procured, merely 


by changing to the neuter gender, in Which all 
the names of the metals are placed in the new 
nomenclature, and then the three, formerly cal- 


led, earths will be oxyds of theſe metals reſpec- | 


_ tively, or baryta, magne/ia, and calca, if ſingle 
terms are preferred, theſe latter being i in the femi- 
| EK | nine 
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nine gender, which Is. appropriated to alkaline 


ſubſtances in the new nomenclature. 


It muſt not, however, be concealed; that the 


truth of. theſe diſcoveries is ſtrongly conteſted by 
very eminent chemiſts ; who inſiſt that the metal- 


lic buttons, produced in the experiments of Meſſrs 


_ Tondi and Ruprecht, ariſe entirely from the 


manganeſe and iron of the charcoal, or from ſome 


fimilar alloyage of materials from the crucibles or 
teſts employed, and that they have no farther 


pretenſions to be conſidered as diſtin metals than 


the ſiderite, now known to be phoſphorated i iron, 
or than plumbago, or black-lead. | 


Mr Klaproth, a celebrated chemiſt at Berlin, 
has lately diſcovered a new metal, to which he 


gives the name of Uranium ; and he diſtinguiſhes N 
' its. various mineral forms by the generic term of 


Uranite. His numerous experiments on this ſub- 
jet are publiſhed in Crell's Chemical Journal, 
and in the Annales de Chymie ; and the follow- 
ing general account of the minerals, and of the 
metal, was conſidered as proper to be given in 
this place. | 

The Uranite occurs in ſeveral. 3 which 


were formerly overlooked, by chemiſts and mi- 


neralogiſts, being conſidered as very poor ores 
of copper, becauſe they moſtly contain a little 
of that metal: They are chiefly found near 
Johann-georgen Stadt in Saxony, Salfeldt in 
Thuringia, and es: thal in Bene 
Theſe 
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Theſe may be. divided- into des; genera, the 


ochreous, the ſpathiform, and the mineralized, 


or ore. The ochreous, or uranite ochre, called 


uranit-oker, in the German language, is of a le- 


mon yellow colour of various ſhades, and being 


frequently more or leſs mixed with iron ochre, 
its colour is thereby changed to various ſhades 
of brown; ſometimes it is in a powdery ſtate, 


and at other times it is caked together in maſſes _ 


of different degrees of compactneſs ; it is gene- 
rally found covering or adhering to pieces of 
the mineralized uranite. The ſpathiform, or 
uranite ſpar, called in German wranit-/path, the 


chalkolith of Mr Werner, is generally of a deep 


graſs green colour, ſometimes verging to a filver 
white,” and at other times to a light -yellowiſh 
green; it is ſometimes compact and irregular in 
Its form, and is ſometimes cryſtallized in ſmall 
. ſhining ſquare and tranſparent tables, which are 
occaſionally ſo thick as to be almoſt cubes; 

theſe: cryſtals are lamellated in the fracture, and 
feel ſoft to the touch; they are often found in 
ſpots, ſcattered over the ſurface of micaceous 
ſhiſt, granite, or a mixture of quartz and black 
uranite ore. Both the ochre and ſpar diſſolve en- 
tirely in nitric acid. The mineralized, or uranite 


ore, called in German uranit-erz, pech-blende, or 
pech-erx, is of a dark black-brown colour; it is to- 


lerably hard, has a greaſy luſtre, breaks compact, 
and is black where ſcratched ; it is very heavy, 
| F 2 | te 
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the ſpecific gravity being 7. 500 it does not melt 


in the fire by itſelf, but is reduced under the 


blow. pipe, with the addition of phoſphoric acid, 


to a green vitreous globule ; it diſſolves imper - 
fectly in the acids, but beſt in the nitrous, = | 


diſſolution being of a pale white-wine colour. 


Uranium, the metal procured from n 
neral ſubſtances, is even more difficultiy fuſed 


than manganeſe; its ſpecific gravity is 6.440 ; it 
is of a dark grey colour, becoming brown when 


ſcratched; its brillianey is ſlight ; and it is rather 
ſoft, being eaſily cut with a knife or file. It diſ- 


ſolves very imperfectly in the ſulphuric and mu- 


riatic acids, but very readily, and with - confide. 
rable evolution of heat, in nitric and nitro-muria- 
tic acids: From this diſſolution its oxyd is preci- 

pitated of a yellow colour by the pure alkalies, 
and the precipitates are re- diſſolved by an exceſs 


of alkali; with the alkaline carbonats the preci- 


pitates are whitiſh, and reddiſh brown when the 
pruſſiats are employed: Theſe oxyds do not melt 


under the blow-pipe, without addition, but with 


ſoda and borax they melt into a brown button, 
and with phoſphoric acid the button. is of a 5 871 | 
TN 
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Continuation of the Obſervations upon Salifabl 
4 and the e of Neutral Salts. 


is "neceſſary to remark, chat earths and al- 

kalies unite with acids to form neutral 
ſalts without the intervention of any medium, 
whereas metallic ſubſtances are incapable of 
forming this combination, without being pre- 
viouſly leſs or more oxygenated ;, ſtritly ſpeak- 
ing, therefore, metals are not ſoluble in acids, 
but only metallic oxyds. Hence, when a me- 
tal is put into an acid for ſolution, it is neceſſary, 
in the firſt place, that it become oxygenated, 
either by attracting oxygen from the acid, or 
from the water with which the acid is diluted ; 
or, in other words, that a metal cannot be dif 
ſolved in an acid, unleſs the oxygen, either of 
the acid, or of the water mixed with it, has a 
ſtronger affinity to the metal than to the hydro- 
gen or the acidifiable baſe; or, what amounts to 
the fame thing, that no metallic diffolution can 
take place, without a previous decompoſition of 
the water, or of the acid in which it is made. The 
'- explanation of the principal phenomena of me- 
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tallic diſſolution depends entirely on this imple 
obſervation, which was overlooked even by the 
illuſtrious Bergman. 
I The firſt and moſt ſtriking of theſe phenome- 
na is the efferveſcence, or, to ſpeak leſs equivo- 
cally, the diſengagement of gas, which takes 
place during the ſolution ; in the ſolutions made 
in nitric acid, this efferveltente is produced by 
the diſengagement of nitrous gas; in ſolutions 
With ſulphuric acid it is either ſulphurous acid 
gas or hydrogen gas, according as the oxydation 
of the metal happens to be made at the ex- 
pence of the ſulphuric acid or of the water. 
As both nitric acid and water are compoſed of 
elements which, when ſeparate, can only exiſt 
in the gaſſeous form, at leaſt in the common 


temperature of the atmoſphere, it is evident 


that, whenever either of theſe is deprived of its 
oxygen, the remaining element muſt inſtantly 
expand and aſſume the ſtate of gas; the effer- 
veſcence is occaſioned by this ſudden conver- 
ſion from the liquid to the gaſſeous ſtate. The 
ſame decompoſition, and conſequent formation 
of gas, takes place when ſolutions of metals are 
made in ſulphuric acid: In general, eſpecially 
by the humid way, metals do not attract all the 
oxygen it contains; they therefore reduce it, not 
into ſulphur, but into ſulphurous acid, and as 
an acid can bah e. as gas in the uſual tem- 

perature, 


— 
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perature, it is diſengaged, and occaſions effers 


-veſcence. 
Ihe ſecond obſervable benen is, -athats 
when the metals have been previouſly oxydated, 
they all diflolve in acids without efferveſcence : 
This is eafily explained; becauſe, not having now 
any occaſion for combining with oxygen, they 
neither decompoſe the acid nor the water, by 
which decompoſition, in the former caſe, the 
efferveſcence is occaſioned. , 
A third phenomenon, which requires partz 
cular conſideration, is, that none of the metals 
produce efferveſcence by ſolution in oxygenat- 
ed muriatic acid. During this proceſs: the me- 
tal, in the firſt place, carries off the exceſs of 
oxygen from the oxygenated muriatic acid, by 
which it becomes oxydated, and reduces the 
acid to the ſtate of ordinary muriatic acid. In 
this caſe there is no production of gas; not that 
the muriatic acid does not tend to exiſt in the 
gaſſeous ſtate in the common temperature, which 
it does equally with the acids formerly mentioned, 
but becauſe this acid, which otherwiſe would 
expand into gas, finds more water combined with 
the oxygenated muriatic acid than is neceſſary 
to retain it in the liquid form; hence it does not 
diſengage like the ſulphurous acid, but remains, 
and quietly diſſolves and combines with the me- 
tallic oxyd previouſly formed from its r c 
dant oxygen. | 
| | „ "7 
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The fourth phenomenon worthy of notice-is, 
that metals are abſolutely inſoluble in ſueh acids 
as have their baſes joined to oxygen by a ſtrong- 
er affinity than theſe metals are capable of ex- 
erting upon that acidifying principle. Hence 
filver, mercury, and lead, in their metallic ſtates, 


are inſoluble in muriatic acid, but, when previ- 


ouſly exydated, they become readily ſoluble with- 
out efferveſcence. 

From theſe phenomena it appears that ony⸗ 
gen is the bond of union between metals and 
acids; and from this we are led to ſuppoſe that 
oxygen is contained in all ſubſtances which have 
a ſtrong affinity with acids: Hence it is very pro- 
bable that the four eminently ſalifiable earths 
contain oxygen, and that their capability of u- 
niting with acids is produced by the intermedia- 
tion of that element, What I have formerly 
noticed relative to theſe earths, viz. that they 
may very poſſibiy be metallic oxyds, with which 
oxygen has a ſtronger affinity than with carbon, 
and conſequently are not reducible by any known | 
means, 1s conſiderably W by the above 

Conſiderations. 

All the acids hitherto 3 are 1 
in the following table; the firſt column contains 
the names of the acids, according to the new 
nomenclature, in Latin; in the ſecond column, 
the Engliſh names, W to the fame no- 
| | eee | 
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menclature are hw ; the third contains the 
baſes or 1 2 of theſe r 


Table of all the known dei. 


10 | 
' Latin "Names. Engli 150 . Baſes. 
1. Acidum ſulphuroſum r ee i 1 Sulph 
2. —— ſul om Sulphuric 8 * 
— phoſphoroſum Phoſphorous } | 
7 ure heiß horicum Phoſphoric Phoſphorus 


5. — muriaticum Muriatie 

6. oxygenatum *Oxygenated mae e F 
. nitroſum Nitrous 1 7 55 

8. nitricum Ni trie 1 555 FIT, 


9.—— oxygenatum Ox 9 nitrie 
10, ——» carbonicum Car 


11, —— acetoſum ee 5 | 5 

12. — aceticum Acetic 

13. oxalicum Orxalie 

14. tartaroſum Tartarous | 
15.— pyro- tartaroſum Pyro-tartarous [Con mpound, _ 
16..— ceitricum _ Citric 125 bi. 1ſt. 
17. — malicum Malic 4 7 

18. pyro-lignoſum Pyro-lignous | 

19. —— pyro-mucoſum Pyro-mucous J 


8 Acidum 
9 This term might be 8 for Acidum murioxicum, 
Murioxic acid. . | 


I In a former note Hydrogen is mentioned as the foppo 
ſed baſe of this acid.— P. | 


t This might more conveniently be named li Ris 
troxicum, or Nitroxic . | 1 


, — wo 9 
= 9 
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- | Latin Names. 


20. Acidum galicum 
21. —— pruſſicum 
22. —- benzoicum ' 


23. — ſuccinium 


24- 
26. 


camphoricum 


25. —— lacticum 
e rum Saccho-lactic 


* —— bombicum 
28.— kormicum bh, 


29. 


= ſeb:cicum 


30.— n 


31. 
32. 


fluoricum 


33. — argenticum 
34. — arſemacum 
35.— —— | Biſmuthic 


37. 


36. cobalticum 
cupricum 


35. —ſtaimicum 
39. - ferricum 


"_ 


Engl 5 Names. 


Gallic - 
Pruſſic 
Benzoic 
Succinic 
Camphoric 


Lactic 


Bombic 


Formic 


Sebacic 
Boracic 
Fluoric 


antimonicum Antimonic 
f fins — 


Arſeniac 


Cobaltic 
Cupric 
Stannic 
Ferric 


40. —— manganicum Manganic 
41 — mercuricum+ Mercuric 
42. molybdicum Molybdic , 
'43- —— nickolicum Nickolic 
44. —— auricum Auric 


% 


< 
Baſes. © 
1 y 
8 
* 


er 


fed 


See Obſ. 2d. 


Compound, 
See Obi. 3d. 


Unknown i 


Antimony 


Silver 


Arſenic © 


"Biſmuth 


Cobalt 


Copper 


Molybdena | 


3 Tin 


Iron 
Manganeſe 
Mercury 


Nickel 


45. Acidum 


2 This term differs a little from the general rule, in ma- 

»king the name terminate in ac inſtead of ic. The baſe and 
acid are "diſtinguiſhed in French by Arſenic and Arſenjque ; 
but, as the ſyllable c was thought moſt-convenient for the - 
Engliſh tranſlation of the French _ it became neceſlary to 


uſe this ſmall devistion — T. 


＋ Mr Lavoifier has Hydrargirique ; but Mon 3 | 
uſed for the metal or baſe, the name of this acid, as above, 


is at _ equally: _—_ _ lels nenn : 


TT 


* 
Fa 


Ex # 
2 
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Latin Names. Engli if Names. Baſes. 1 


45. Acidum platinicum Platinie Platina Vs 

46. —— plumbicum Plumbie | Lead 
47. tungſticun Tungftic's Ye £42: Tungſten 
OS e —_— os 1. * % 


223232 on the freging Table.” 0 


8 The baſes or es of the acids So 
Ne 11. to Ne 19. incluſive, ſeem to be formed by 
a combination of carbon and hydrogen; and the 

only difference appears to proceed from the diſ- 
ſimilar proportions in which theſe elements com- 

bine to form the baſes of theſe acids, together 
with the different quantities of oxygen in their 

acidification. A connected ſeries of accurate ex- 

periments is ſtill, wanted to Wuſtrate this ws ag 
in a fſatisfaQory manner. - 

24, The baſes or radicals 5 the ach Fenn 
N* 20. to 26. incluſive, are hitherto very imper- 
fectly known; we only know that hydrogen and 
carbon are their principal elements, .and that the 
tpn acid contains likewiſe ſome azot. 9 88 

- 3d, The baſes of the acids 27, 28, 29, and all 

ol obtained from animal ſubſtances, are ſtill 
very imperfectly known, and require farther in- 
veſtigation; for they ſeem to conſiſt of carbon, 
hydrogen, phoſphorus, and azot, united toge- 
ther, but the particular proportions of theſe ele- 

ments in each, and the I of e 

ee. 5 DIETS 
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In chis liſt, Which antins 48 Gti thive 
enumerated 17 metallic acids hitherto very im- 
perfectly known *, but upon which - Mr-Berthol-- 


It cannot be pretended that all the acids which 
exiſt in nature, or rather all the'acidifiable ba- 
ſes are yet diſcovered; but on the other hand, 


there are and grounds for ſuppoſing 


that a more accurate inveſtigation than has hi- 
| therto been attempted, will diminiſh the num- 
ber of the vegetable acids, by ſhewing that ſe- 
veral of theſe, at preſent conſidered as diſtinct 
acids, are only modifications of other. All hat 
can be done in the preſent ſtate of our know- - 


ledge is, to give a view of chemiſtry as it really 


ii, and to eſtabliſh fundamental principles, by : 


which fach bodies as may be difcovered in future 
may receive en in . W one uni- 
3 1 | 
| ende Saſs, or 8 
pable of being converted into neutral falts an 
union with acids, amount to 24 3 Viz. 3 = 
4 carths, and 17 metallic ſubſtances ; fo 5 
in the preſent ſtate of chemical Wige the he 
whole poſſible number of neutral ſalts amounts 


el micht hte hem ann ebe by Abs probable . 


eids from the newly diſcovered metals, mentioned in the ad- 
ditional ſe&ion of the former chapter: It is not impoſſible 
that the baſes of the Boracic and Fluoric acids may hergaf+ | 


3 wat be Gicovered among is new . 
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to ni This number is upon the fiippoſi> 
tion that the metallic acids are capable of diſ- 
ſolving other metals, which is à new branch of 
chemiſtry, not hitherto inveſtigated, upon which 


depends all the metallie combinations named 


dub. There is reaſon to believe that many 


of theſe ſuppoſable ſaline Combinations are nut ; 
capable of being formed, which mult - greatly _ © 


reduce the real number of neutral ſalts produ- 
cible by nature and art. Even if we ſuppoſe 
the real number to amount only to five or ſix 
hundred ſpecies of poſſible neutral ſalts, it is e- 
vident that, were we to diſtinguiſh them, after 

the manner of the older chemiſts, either by the 
names of their firſt diſcoyerers, or by terms de- 
N we ſhould at laſt have, fuch a confu- | 


ſion of arbitrary deſignations, as no memory 


A2 ould poſſibly retain. This method might be to- 


lerable in the early ages of chemiſtry, or even 


till within theſe twenty years, when only about 


thirty ſpecies of ſalts were known ; but, in the 
preſent times, when the number is augmenting 
daily, when every new. acid gives us 24 or 48 
new ſalts; according as it is capable of one or 


This number excludes all triple ſalts, or ſuch as con- 

| tain more than one ſalifiable baſe, all the ſalts whoſe baſes 
are over or under faturated with: oe" and 3 ne mY 

me nitro muriatie 200. T. „„ | | 
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two degrees of oxygenation, a new method 4 is 
- certainly neceſſary. The method here adopted, 
dran from the nomenclature of the acids, is per- 
fectly analogital,, and, following Nature in the 
ſimplicity of her operations, gives a natural and 
eaſy ene e Ne to 12 N 
neutral ſalt. 85 1 
In giving names to che: Aden acids, we 
have: expreſſed the common property by the ge- 
nerical term acid, and have diſtinguiſned each 
ſpecies by the name of its peculiat acidifiable baſe. 
Hence the acids formed by the oxygenation of 
ſulphur, phoſphorus, carbon, &c. are called © /#l- 
phuric acid, Phoſphoric acid, carbonic. acid, &c. 
We thought it proper likewiſe to indicate the 
different degrees of ſaturation with oxygen, by 


1 . different terminations of the ſame ſpecific Raumes: : 


Wherefore we diſtinguiſh between ſulphurdns and 
ſulphuric, and een e e and e | 
ric acids, K.. e 
By applying theſe e to the nomen- 
5 Wunde of neutral ſalts, we uſe a common” term 
for all the neutral falts ariſing from the combi- 
nations of one acid, and diſtinguiſh the ſpecies 
by adding the name of the falifiable baſe. - Thus, 
all the neutral ſalts having ſulphuric acid in their 
compoſition are named ſulphats; thoſe formed 
by the phoſphoric acid, Pheſp hate, &c. The 


ii . ſpecies being diſtinguiſhed by the names of the 


falifiable baſes gives us EO: of potaſo, ſulphat. of 
5 ſeda, N 


. 
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| a fubat of ammoniac, ſulphat of lime, ſulphat 
F iron, &c. As we are acquainted with 24 ſali- 
fable baſes, alkaline, earthy, and metallic, we 
have conſequently 24 ſulphats, as: 1 FOR 
phats, and fo on through all the acids. 
 _ Sulphur is, however, ſuſceptible wy two a 
grees of oxygenation, the firſt of which produ- 
ces ſulphurous, and the ſecond, ſulphuric acid; 


and, as the neutral ſalts produced by theſe two 


acids, have different properties, and are in fact 


different ſalts, it becomes neceſſary to diſtin- 
guiſh thoſe by peculiar terminations; we have 


therefore diſtinguiſſied the neutral ſalts formed 


by the acids in the firſt or leſſer degree of oxy- 


genation, by changing the termination at into 
Hits * 7 ulphites, e *, c. Thus, oxy- 


1 As all the ſpecific penn of the acids in the new nomen 
clature are adjectives, they would have applied ſeverally to 
the various ſalifiable baſes, without the invention of other 


terms, with perfect diſtinctneſs. Thus, ſulphurous potaſh, 

and ſulphuric pota/h, are equally diſtin, as /ulphite of pota/h, 
and ſulphat of potaſh ; and have the advantage of being more 

eaſily retained in the memory, becauſe more naturally ariſing 
from the names of acids themſelves, than the arbitrary ter- 
minations adopted by Mr Lavoiſier. Theſe propoſed terms 
are likewiſe, very readily and diſtinctly expreſſihle in Latin, 
thus, Potaſſa, or rather, as I have formerly obſerved, Lixa, 
Sulpbureſa, and Suſpburica, and are equally diſtinctive with, 


and more readily remembered than, the Latin terms of the 


new nomenclature, Sulphir and Sulphas Potaſſe.— T. 


* 
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genated or acidified ſulphur, in its ae) derb 
of oxygenation is capable of forming 48 neu- 
tral falts; 24 of which are ſulphites, and as ma- 
dy fulphats : This is Hkewiſe the cafe with all 
the acids rig ohh wow —_—_— * —_—_— 
tion n - | 
It were Woch dees —— te 
lo these Gehobene through afl the varie - 
ties of theit poſſible applications; it is enough 
to have given the method of naming the various 
falts, which, when once well underſtood, is ets 
fily applieable to every poſſible combination. 
The name of the combuſtible and acidifiable 
body being once known, the nannies of the 4. 
ed it is capable of forming, and of all the neu- 
tral combination the beide 18 eee of . 
tering 


* There is is yet a third degree of oxygenition of 0 
neicds, as the oxygenated muriatic and oxygetiated nitrie a- 
eids. The terms applicable to the neutral falts reſulting from 
the union of theſe acids with ſalrfiable baſes is ſupplied by the 
Author in the Second Part of this Work. Theſe are form- 
ed by prefixivg the word %xy7enatei to the name of the ſalt 
produced by the ſecond degree of oxy genation. Thus, 2 
genated mutiat of potaſh, ox3genated nitrat of ſoda, &c. Or 
if the change I have propoſed in a former note on the nomen - 
_ «clature of theſe two acids be adopted, we ſhall have ##arioxic 
and nitroxic potaſh or liza, in Latin Liza muriexica, Funn 
nitroxica, inſtead of the much longer, and not more diftin& 
tive expreſſions, ah > fotaſe F yg feds * 
1 | | 
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Tablet WAR” contait 1 füll 1 i on of os 5 
fo * lalts, and, in general, © Cal tj | 
die Kfencal.'e Fendt, far Noe 
12 with the refent Nate of bur W5 Foy 
| 18 thele 1 wall ſubjoit! Mort ; ExplpitatiGtis, fl. 
— taining ide belt af moſt ftaple ngans'of pg. 

8 curing the Ufetent” f e of. Acic 52 191 aha 


account of the gener prope erties, o 


hey | a D def 7718810 31 ry baz 


I mall nöt deny, kat, 65 kene iis" work 
more conlplete, it Would have | been "necellary 8 
add f * obſervations upon each ſpecies of | 

falt; its ſolubility in Water and alkohol; "the 
proportions of acid and - likable baſe in its 
compoſition ; the quantity of its water of criſ- 


talization ; the different degrees of | faturation 


it is ſuſceptible of; and finally, the degree of 
force or affinity with which the acid adheres to 
the baſe. This immenſe work has been already 
begun by Meſſ. Bergman, Morveau, Kirwan, 
and other celebrated chemiſts, but is hitherto on- 
| ly in a moderate ſtate of "advancement ; even the 
principles upon which it is enen are not 125 = 
haps dufficiently accurate. 8 
I. heſe numerous "ae would have renting: 
this elementary treatiſe to much too. great a 
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hives, vith, certain. Parts. of n that 
the green of their, leaxes, and. the 
ours, of their flowers, ws, 


e various co- 
e ee to this 
is much is Faye t plants 
darkneſs are perſeftly white, 
thy, ang ** to, make Had 
% acquire their.natural co- 
rs,;the direct influence, of light is abſolutely, 


0 Thi 


| — — Foce Gmilar 44 takes O! Place, even 


upon animals: : Mankind, degenerate to cer 
ha ele Pvt Loy 280 5 | 


— * : 4331 214 il Ke 75 pal 

555 * — Senſation, en 

dan, and; all the; operations. of lie, only ex 
at the ſurface; « of the earth, and in pla 


ET. . 


ces ex: 
Vichout it it na. 
If. would. | be lifeleſs. and. inan mate. * 
light, the benevolence of the 


th. filled the ſurface, of the earth Vith or organi 
3 and. intelligence. - The fable 
of, Promotheus mig t perhaps be "confidered* 8 
99 5 a hint of this Philoſophical, truth. which 
ad even preſented itſelf to the knowledge « of the 


ancients. * 
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* baye intemtionally + arial; any. dig ul tions 


terre, to organized bodies in this, york; for 
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| | | imp be 5 5 | Firſt degree of oxygenation. 5 9 5 Second de 
k |} ſtances. f New Names. | "Old Names. | New Names. 
# g | 1 : | Vitalor de W e 5 i : 
| | | Caloric - | Oxygen gas I P 
. ; 7 r . Hydrogen Water “. ſ, _ | | G | 
| i | . Azot . bee OP _ © 0 © Nitrous gas or air 8 | Nitrous acid = 
+ ombina- | .. Oxyd of carbon, or car-} 17. fe As. 1 
ES tions of oxy- | Carbon . oxyd Os | Unknown - - - ! Carbonous acid - 
ag with fim- ; Sulphur Oxyd of ſulphur - Þ} 3 ſulphur ee acid 
ple non- me- } | | eſiduum from the com- | 3 
allic ſub- | Phoſphorus | Oxyd of phoſphorus 4 buſtion- of phoſphorus F | Phoſphorous acid «= 
| 8 8 d | Marini _ , Muriatic oxyd - Unknown - | Muriatous acid - 
: | | 5 |. radi- Fluoric oxyd. . Unknown 3 | Fluorous acid 
| = 97 7%" | Boracic oxyd 12 55 „I Unknown 6 I B Boracous acid 5 
3 Antimony | Grey oxyd of antimony I Grey calx of antimony Mie oxyd of antime 
| Silver Oxyd of filver - _ | Calx of ſilvenr 
Arſenic - | Grey oxyd of arſenie | Grey calx of arſenic  - White oxyd of arſe 
; Biſmuth - | Grey oxyd of biſmuth Grey calx of biſmuth - | ORs oxyd of bilmut 
Cobalt Grey oxyd of cobalt Grey calx of cobalt | - 
1 * I Brown oxyd of copper ! Brown calx of copper ? Blue and 8 1 00 
E ; | Tin | Grey oxyd of tin 7 Grey calx of tin White oxyd of tin 
„„ 1 „ e . 1 CORD Yellow and red oxyds 
Combina- | Iron | Black oxyd of iron | Martial ethiops «- - ?} 1 0 
. | 3 bene . Manganeſe | Black oxyd of manganeſe ! Black calx of manganeſe White oxyd of mangant 
8 . BE: . 8 5 z Vellow and red oxyds 
: | ng: wt andy 1 28 | Black oxyd of Oey —_ 11 8 55 4 fr 1 mercury b Aa 
: | 2 55 3 Molybdena | Oxyd of molybdena - > | Calx of molybdena | - - — 
9 ; ee | Nickel - [Oxyd of Nickel - - | Calxof nickel ''- „„ 
I Gold -_ | Yellow oxyd of gold - | Yellow calx of gold | Red oxyd of gold. 
5 | Platina = "| Yellow oxyd of platina | Yellow calx of platina | 
[ | Lead - Grey oxyd of led | Grey calx of led ; | Yellow and red 03 oxyds 
| Tungilein . Oxyd of Tungſtein Calx of tungſtein [IE „„ as 
| | „ Grey oxyd of zinc - [ Grey calx of zinc =» | White oxyd of zinc 


# . one degree of oxygenation of drome 1s hitherto 3 

+ As all the metals, i in the oxyd ſtate, are capable of acting in combinations in a ſimilar manner with 
feminine Latin terms, it would be very convenient to diftinguiſh the oxyd fate of each metal in general, 
might indicate the oxyd ſtate in general; any farther diſtinction of the oxyds may be formed as in the t 
any ambiguity of expreſſion. —T. 


language without al vet 
TR 1 op mineral i is Sn b 


ack ſulphuret of ee this ſhould have been called, for the old oy 


ry. 8 of Oxygen with Ser Subſtances. 


:cond degree of oxygenation. 


» 


Third degree of oxygenation. 


Fourth degree of oxygenation. 


James. 1 Old Names. New Names. | Old Names. 7. New Names. Old Names. 
. | ＋ _ 
1 12 | | | | - 
| | x | | 
VV Jo 33 J Pale 9 ſmoak } 6 
N Smoaking nitrous acid | Nitric acid - - J 5 ens & | Oxygenated nitric acid - Unknown 
cid Unknown | Carbonic acid - Fixed aw = = | Oxygenated carbonic acid | Unknown 
cid 9 acid Sulphuric acid - | Vitriolic acid - {| | Oxygenated fulphuric acid | Unknown 
' | Volatile acid of phoſpho- . 8 | 1 
i F Phoſphoric acid Phoſphoric acid - | Oxygenatedphoſphoric acid | Unknown 
1d — e - Muriatic acid Marine wad. - - {| Oxygenated —_— acid 4 9 
n Unknown - =, Fluoric acid - 4 Unknown till lately | * 
1 rde - - Boracic acid { mon erg a ſedative | 
White calx of antimony, I I 1 8 5 35 
of antimony 3 a Antimonic acid 1 | : | 
8 5 — - — 1 Arg entic acid | | | ] ' ; L 
of arſenic | White calx of arſenic Arſeniac acid = Acid of arſenis - j Oxygenated arſeniac acid | Unknown: 
x biſmuth | White eil of biſcvuth- | Biſmuthic acid -- * | 


en en ode of} Blue 3 green calces of 


of tin 
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gold 
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th . 0 c Maſlicot and in 
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ed exyds 0 
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f Zinc 


| 


copper 
White calx of tin; 
putty of tin 


Ochre and ruſt of iron 
White calx of manganeſe 


cipitate, calcined mer- 
cury, precipate per /e 


Red cls ot FI . 
precipitate of Caſſius 


ed oxyds of [IR mineral,red 5 


White ail of m_ 
* ix 


| Platinic acid 
Plumbic acid 


| Cobaltic acid 
Cupric acid - - 


or + Stannic acid 


Ferric acid 
Manganic acid 


Mercuric acid 


Molybdic acid 
Nikolic acid | 


Auric acid 


WF: 
* 


Tungſtie acid 


TO: : Zincic eld - 


| 


1 


Acid of molybdena 
1 | 


Acid of tungſtein | 


Oxygenated molybdic acid 


Oxygenated tungſtic acid 


x 


Unknown 


ner wich: elles and earths, and as the laſt, 905 diſcovered to be compounds, a are, in the new nomenclature, e by 


general, from its reguline ſtate, 
s in the table. This propoſed alteration is in perfect con 


old name, black precipitate of mercury. T. 


fimply by changing the gender; thus Antimoniam is the ſimple or reguline ſtate, and Antimonia 
ormity with the principles of the new nomenclature, and would ſhorten 


0F CHEMISTRY. 255 


which teaſon the phenomena of reſpiration, lan- 
9 and animal heat, are not confidered; - 
but 1 hope,. at ſome future 750 to be able to 


191130 1H 210 
Ae theſe curious Wees. : ods 


— + 38101 2 15 
89 101 12 115 


Scr. IV, . =» Obſervations upon 4 Combinat 
0 nen with, the ani Subſtancer. 


1 * forms amol. a bird part 55 the mals . 
of our atmoſphere, and is conſequently one of 
the moſt, plentiful. ſubſtances,in nature. All a- 
nimals and vegetables live and grow in. this 
immenks Maggie of en pe ee 
we procure; t the greateſt. Part of hat we employ. 
in experiments. So great is the reciprocal. af- 
finity between this element. and other ſubſtances, 
that we, cannot procure . entirely. 1 
from, combination. In che aber it is uni. 
ted with caloric, in the ſtate of oxygen. gas, an 
this again is Liga With about twice its weight 
of azotic gas. 00.03" 2931; D 134) 


Wl RAS 


Several "conditions. are requiſite to enable 5 


body to become oxygenated, or to permit OXY-, | 


gen ta enter into combination with it. In the 
wy piace, it is neceſſary that the particles of 
the body to be oxygenated ſhall have leſs rect. 
c procal attraction with each other than they 
have for the oxygen, which otherwiſe. cannot. 
poſlibly. combine with them. Nature, , in this 
ene, ay be aſliſted N art, as we have 1 it in our 


power 


14 


= 2 1 — 0 
—— — —— 
8 
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f 5 — 81 12 0 
| EIN Ain 5 ke aig af Wis 


3 but it it requires a more conſiderable” degrbe of 
eh % oxygeniite kon, copper, Kr. BY HE dr 


fret 


S 


br, 11 ot ar Werd 5 5 by itrodiittng* caloric e into 5 
__ the interſtices - derzeit 4s. eit particles; 15 And, ip 
the attraftion of theſe particles for each other 
is MAN in ceVinverſe" ratio) of their” ai 
tance, it is evident that" there müſt be) à certain 
point of ance, of. particles when the atfhnity 
they po po 8 with each other becomes leſs than 

EE chat th hey 2 for oxygen, and It Which 0 5 
kk e mult neceſſar "rake place if oxygen be | 


OOTY - AMS. ITE SIE 3 rr 
reſent, 3 20 le DOS #819 


| CER {nah a the 4 1 — . 7D 


855 100 Jags OM? Fade e 0 . 
Ketter Pate" 1 fimple fübltantes, it is only 
neceſfiry to Epe ther, to the influence of the 


ar of the © . i A convenient degree f 
tenßekaküre: With" 'Tefpitt to lead, mercury, 


and tin, this requires to be but a fittle” Higher ; 


than "the medium Py teniperature' of the I, 


, Of when, this perlen is ngt Aſiſted 1 | 
ok 5 > Sometitties* 0 rgenation!. takes Pla 5 


. With great rapidity, aA is accortipanied by great 
- ſenſible heat, light, and; flanje; 3 Tach i the corn 
. buftion of ob gu in "atmoſ pheric ait, and 


5 8 
of Fon in 6 


gen gas. "Thar of pda is les 
| . . gn 
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ends _ the oxygenation of 1 tin; and moſt 


of the metals, takes place vaſtly flower, and con- 


ſequently the diſengagement of caloric, and more 


- eſpecially of light, is hardly ſenſible... 
Some ſubſtances have fo ſtrong an affinity be 
oxygen, and combine with it in ſuch low de- 


grees of temperature, that we cannot procure 


them in their unoxygenated ſtate ; ſuch js the 


muriatic acid, which has not hitherto begn. 
decompoſed by art *, perhaps even not by na- 


ture, and which | conſequently has only been 
found in the ſtate of acid. It is probable that 
many other ſubſtances of the mineral kingdom 


are neceſſarily oxygenated in the common tem- 


| perature of the atmoſphere ; and that, being al- 
ready ſaturated with oxygen, their farther action 
upon that element is thereby prevented. 
| "There are other means of oxygenating Genes 
ſubſtances, beſides expoſure to air in a certain 
degree of temperature; ſuch as by placing them 
in contact with metals combined with oxygen, 
and which have little affinity with that element. 


The red oxyd of mercury is one of the beſt ſub- 


ances for this purpoſe, eſpecially with bodies 
which do not combine with that metal. In this 
oxyd the oxygen is united with very little force 


8 » The real or ſuppoſed 1 of W baſe of this acid 
e been mentioned | in ſome former nope Fo 


\ 


„ 


1 16 
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to the metal, and can be driven out "ug a: 2 
of heat only ſufficient to make glaſs red hot; 
wherefore, ſuch bodies as are capable of uniting 
with oxygen are readily oxygenated, by means 
of being mixed with red 2 of mercury, and 
then moderately heated. The ſame effect may 
de, to a" certain degree, produced by means of 3 | 
the black oxyd of manganeſe, the red oxyd o 
lead, the oxyds of ſilver, and by moſt of the me- 
e oxyds, if we only take care to chooſe ſuch 

as have leſs affinity with: oxygen than the bodies 
they are meant to oxygenate. All the metallic 
reductions and revivifications belong to this claſs 
of operations, being nothing more than  oxy- 
genations of carbon, by means of the ſeve- 
ral metallic Un. The carbon of the char- 
coal employed for this reduction, combines 
with the oxygen and with caloric, and eſcapes 
in form of carbonic acid gas; while the metal 
remains pure and revivified, or deprived of the 
oxygen which before combined with it in the 
form of oxyd. 

All combuſtible pO may | likewiſe be 
oxygenated by means of mixing them with ni- 
trat of potaſh or of ſoda, or with oxygenated 
muriat of potaſh, and ſubjecting the mixture to 
a certain degree of heat; the oxygen, in this 
caſe, quits the nitrat or the muriat, and com- 
bines with the combuſtible body. This ſpecies 


of oxy genation requires to be performed wih 
extremg 
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extreme caution, and only with: very ſmall quan- 
tities ; becauſe, as the oxygen enters into the 
_ compoſition of nitrats, and more eſpecially of 
oxygenated muriats, combined with almoſt as 
much caloric as is neceſſary for converting it 
into oxygen gas, this immenſe quantity of calo- 
ric becomes ſuddenly free, the inſtant of the com- 


bination of the oxygen with the combuſtible body, 
and produces ſuch violent lane as are 2 : 


fectly irreſiſtible. 7 8 81850 

By the humid way we can oxygenate n 
combuſtible bodies, and convert moſt of the xyds 
of the three kingdoms of nature into acids. Tees 
this purpoſe we chietly employ the nitric acid, 
which has a very flight hold of oxygen, and quits 
it readily to a great number of bodies, by the af- 


fiſtance of a gentle heat. The oxygenated muria- 


tic acid may be uſed for ſeveral, tions, of chis 
_ kind, but not in them all. 5 


1. give the name of binary to the übe N 


of oxygen with the ſimple ſubſtances, becauſe in 
theſe only two elements are combined. When 
three ſubſtances are united in one combination 1 


call it ternary ; and quaternary when the combina-", 
tion conſiſts of four ſubſtances united. | 
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. TABLE 
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* ABLE 7 the oat m bre with the Com: 


62d: FONG Radicals, 
Naw of the Rot \ Names of the outing 3 
Can. We Nomenclature, Old Nomenclature. 
radi, e acid 8 a 5 _ 
Aae : a | Tartarous acid e fl ately. | 
Malie Malie acid Ditto. 
Citrix Citric acid Acid of lemons. 


Pyro-lignous - Pyro-lignous acid _ an of 


Pyro-mucous ' Pyro-mucous acid Empyr. acid of ſugar. 
- -— ions ee ee acid Empyr. acid of tartar. 


Oralic Oralic acid Acid of ſorrel. 
| | SVinegar or acid of 
Acctic E Agetous avid. h vinegar. 

Ts Acetic acid Radical vinegar. 
Succinic .--;-, Quccinic acid % - ' Volatile ſalt of amber. 
Benzoic .  Benzoic acid Flowers of benzoin. 

' Camphoric Camphoric acid Unknown till lately. 
| 1 The aſtringent princi- 
Gallic 5 Gallic acid 1 ple of vegetables. 

. | 
Ladtic- "Latte acid © Acid of four whey. 
SaccholaGtic | Saccholactio acid Unknown till Ry. 
Formic - Formic acid ⁊ꝓ Acid of ants. . 
Bombic _ Bombic acid Unknown till e 
P -Bepncic wed” > Ditto. 

Lithic nr Urinary calculus. 
| : " Colouring matter of 
Pruſſic TIN acid | Pru Gs Wide 
| | SECT. 


4 Theſe radicals by a firſt degree of oxygenation form ve⸗ 
getable oxyds, as ſugar, ſtarch, mucus, &c.—A. | 
** "Theſe radicals by a firſt degree of oxygenation form 
the animal oxyds, as lymph, and pare of the blaed, animal 
ſe cretions, &c.— 4 
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Oxygen 4 with the | Compound Kadi alt. 
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1 1 Pcb a new theory of the ate and 
formation ned acids in the” Memvirs 2 the = 


mmi 


| 180 1 ade that the tee "of a ; 


_ muſt be greatly larger than was till then ſup- 
poſed. Since that time, a new field of inquiry 


has been opened to chemiſts; and, inſtead of 
five or ſix acids, which were then known, near 
thirty new acids have been diſcovered, by which 
means the number of known neutral falts have 
been increaſed in the ſame proportion. The 


nature of the acidifiable baſes, or radicals of the 
acids, and tlie degrees of oxygenation they are 


4 ſuſceptible of, ſtill remain to be inquired into. 


I have already ſhown, that almoſt all the oxy- 
dable and acidifiable radicals from the mineral 
kingdom are ſimple, and that, on the contrary, 
there hardly exiſts any radical in the vegetable, 


and more eſpecially in the animal kingdom, but 


is compoſed of at leaſt two ſubſtances, hydro- 
gen and carbon, and that azot and phoſphorus 
are frequently united to theſe, by which we have 


compound radicals of two, ves and four baſes - 


or 1 elements united. 
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From theſe obſervations, it appears that the | 
vegetable and animal Syd and acids may dif- 
fer from each other in three ſeyeral ways; ac- 
eording to the number of ſimple acidifiable ele- 
ments of which, their radicals are compoſed ; 
according to the proportions in which theſe 
ae combined together; and according to their 
 differens,degrees of. oxygenation: Theſe circum- 
ſtances are more than ſufficient to explain the 
great variety which nature produces in theſe 
ſubſtances: It is not at all ſurpriſing, after this, 
bent moſt; of the vegetable acids are convertible 

into each other; nothing more being — 
: "for this purpoſe, than td change the, propor- 
tions of the hydrogen and carbon in their cm- 
poſition, and to oxygenate them in a greater or 
leſſer degree. This has been done by Mr Crell 
in ſom&-very ingenious experiments, which have 
been verified and extended by Mr Haſſenfratz. 
From theſe it appears, that carbon and hydro- 
gen, by a firſt oxygenation, produce tartarous 
| * oxalic acid by a ſecond: degree, and acetous 
or acetic acid by a third, or higher oxygenation; 
only, that carbon ſeems to exiſt in a rather ſmal - 
ler proportion in the acetous and acetic acids. 
The citric and le acids differ, 585 gun the 
+. preceding acids. io gb 

Ought we then to conclude, that the oils are 
the radicals of the vegetable and animal acids ? 

1 e a ons * my doubts upon this 
: ſubject: 


- p i * 


3 wh 
* * 
> * 
4 K * * * 
hn # * 2 
a << s . 
oe * 44 ; 
* 
* 
* 


OF CH EMI1S B . 263 


ſubject: For, although the oils appear to be 
formed of nothing but hydrogen and carbon, we 
do not know if theſe are in the preciſe proportion 
_ neceffary for conſtituting the radicals of the acids; 
and, fince oxygen enters into the compoſition. of 
theſe acids equally with hydrogen and carbon, 
there is no more reaſon for ſuppoſing them to be 
compoſed of oil rather than of water or of carbo- 
i nic aeid. It is true that they contain the materials 
neceſſary for all theſe combinations, but then theſe 
do not take place in the common temperature of 
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the atmoſphere; all the three elements remain 


combined in a ſtate of equilibrium, Which is rea- 
dily deſtroyed by a eee only; alittle above 
that aß bolling Sage F 
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. 1 Ser Subſtances. 
Simple © HO 1 Keſalii if the Combinations.,. 


Su ande. e MWomenc lature. Old Nomenclature 


Phlogifticated air, or r 


Calorie ene Arogas 9 Mephitis. 


Ammoniac, . Volatile alkali. | 

E Nitrous oxyd Baſe of nitrous 22 
Nitrous LIT „ Smoaking nitrous acid. 
_ Nitric acid Pale nitrous acid. 1 

 LOxygenated nitric LY Unknown. 
This combination is hitherto unknown; ſhould it 
I erer be diſcovered, it will be called, according 
T to the prineiples of our nomenclature, Azuret 
of Carbon. Carbon diſſolves in azotic a 


forms carbonated azotic gas. 


Phoſphorus | Auret of phoſphorus. Still unknown. / 4 


Azuret of Sulphur. - Still unknown. We know 
Sulphur that ſulphur diſſolves in azotic gas, forming 
ſulphurated azotic gas. | 


Azot combines with carbon and hydrogen, and | 


Compound | fometimes with phoſphorus, in the compound 


radicals oxydable and acidifiable baſes, and is generally 
N contained in the radicals of the ammal acids, 


diſcovered, they will form metallic azurets, as 


een azuret of gold, of Os of Ae: | 


3 "FRO » "VE 5 combinations are hitherto unknown ; if ever 


Barytes | EE anc; If ever 8 they will 
1 azuret of mes azuret of magneſia, &c. 


SECT. 


— 


Note.—The Latin term, in the new nomenclature, hers tranſ- 


lated Azuret, is Azuretum, the French of Mr Lavoiſier is Azure; 


* preferred * the n from the Latin, ae it is thus . 
more 


? 


= — 
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SECT. VI, — Obſervations" upon the Combinatigns © 
EM Azot ws: * * S dhe; 


PLES & 
: 7 
£ 


Mo is one af thi Jt ani ae f 


combined with caloric it forms azotie gas, 


| mephitis, which compoſes nearly two*thirds: of ] 
the atmoſphere. This element is always in the 
ſtate of gas in the ordinary preſſure and tempe- 
rature, and no degree of compreſſion or of cold 
has been hitherto capable of reducing it either 
to a ſolid or liquid form. This is likewiſe one 
of the eſſential conſtituent elements of animal 
bodies in which it is combined with carbon and 
hydrogen, and ſometimes with phoſphorus; 


theſe are united together along with a certain 


portion of oxygen, by which they are formed 
into oxyds or acids, according to the degree of 


oxygenation. Hence the animal ſubſtances may 
be varied, in the fame” way with vegetables, in 


three different manners; according to the 


: number wh elements! n enter iato wu com- 


? i " & 
4 2 
* 1 * * ©, 
- * 3 1 # 74S : p 3 « 7 5 1 


* 
, Ia 2. 


more e ditioc POR lie terms: the Proiidh 4 terms Va 

Sulphure, Phoſphure, are not ſufficiently, diſtinguiſhahle in 

Engliſh, from Azure, a colour, Sulphur, and Phoſphor, which 

is ſometimes uſed for Phoſphorus; but Azuret, Sulphuret, 
Carburet, and Phoſphuret, which are tranflated from Azure- 
tum, Sulphuretum, Carburetum, and Phoſphoretum, both 

anſwer the purpoſe of the new nomenclature: completely, and 
run no hazard of occaſioning any mn... | 


% 


6 JPEDCEMENTS'” 


- poſition of the baſe or radical; according to the 
proportion of theſe elements; 855 een ee 
to the degrees of oxygenatioůn 
When combined with oxygen, azot forms 
the nitrous and nitric oxyds and acids, when 
with hydrogen, ammoniac is produced. Its com- 
binations with the other ſimple elements are very 
little known; -to; theſe, we. give the name of 
Anurets, preſerving; the termination in uret for 
5 all unoxygenated compounds. It. is extremely : 
S probable; that all the alkaline ſubſtances may 
| hereaſter be found to belong. pct x a- 
f a Zurets. Wo £14254 11319 mann Line 2 977% 1 
he aotic gas may be puch from atmo- 
ſpheric air, by abſorbing the oxygen gas which 
is mixed with it by means of a ſolution of ful- 
phuret of potaſn, or ſulphuret of lime. It re- 
quires twelve or fifteen days to complete this 
proceſs, during which time the ſurface in con- 
tact muſt be frequently renewed by agitation, 
and by breaking the pellicle which forms on the 
top of the ſolution. It may likewiſe be procu- 
red hy diſſolving animal ſubſtances in dilute ni - 
tric acid very little heated. In this operation 
the azot is diſengaged in form of gas, which 
muſt be received under bell-glafſes filled with 
Water, in the pneumato - chemical apparatus. 
We may procure this gas by deflagrating nitre 
with charcoal, or any other - combuſtible - ſub- 
2 * _—_ wo x "charcoal, He: azotic gas is 
5 5 41 9 nn . "mixed | 


CHEMISTRY. 267 


mixed with carbonic acid gas, which may be 
- abſorbed; by a ſolution. of, cauſtic alkali, or by 
lime- water, after which the azotic gas remains 
pure. We can procure it in a fourth manner 
from combinations of ammoniac with metallic 
oxyds, as pointed out by Mr de Fourcroy : The 
hydrogen of the ammoniac combines with the 
oxygen of "the oxyd, and forms water, while the 


azot being laſt free eſcapes in form of gas. wy 
The combinations of azot were but lately dit. 


covered: Mr Cavendiſni firſt obſerved it in m. 
trous gas and acid, and Mr Berthollet in ammo- 


niac and the pruſſic acid. As no evidence of 
its decompoſition has hitherto appeared, we are 
fully entitled to conſider azot as a ſimple ele. 
mentary ſubſtance. 
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phoſphuret of hydrogen) 


5 Hydro- earbonous, or 3 
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3 
1 
* a 
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Metallic üb- 
f Metallic hydrurets t H he erto woke 7 | 
ir 8 hydruret of i e Le. = vera | 

Sxer. 


* Theſe 0 take place in the ſtate of gas, and 
form, reſpectively, ſulphurated and nn hydrogen 
gas. A. 

+. This eee of hydrogen with carbon includes the 
fixed and volatile oils, and forms the radicals of a conſider- 
able part of the vegetable and animal oxyds and acids. When 
it takes place in the ſtate of gas, it er eee hydro- ; 
gen gas—A. 

+ None of theſe combinations are TRY and it 18 en | 
that they cannot exiſt, at leaſt in the uſual temperature of 
the atmoſphere, owing to the great OT. of hydrogen for 


Ro A. 
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Sxor. VII 1. — Obſervations upon e. and 
1 ts Conbination with Simple Subſtances.” EY 


Hydrogen, as its eee is one of the 


_ » conſtituent elements of water, of which it forms 


. fifteen hundredth-parts by weight, combined with 
eighty- five hundredth - parts of oxygen. This 
ſubſtance, the properties and even exiſtence of 
which was unknown till lately, is very plentiful- 
ly diſtributed in nature, and acts a very conſi- 
derable part in the proceſſes of the animal and 
vegetable kingdoms. As it poſſeſſes ſo great 


affmity with caloric as only to exiſt in the ſtate 
of gas, it is conſequently impoſſible to procure 


it in the concrete or __ _— IN of 
combination. 


od To procure hydrogen, or rather mene | 
gas, we have only to ſubje& water to the action 
pf a ſubſtance with which oxygen has a greater 

affinity than it has to hydrogen; by this means 


the hydrogen is ſet free, and, by uniting with 
caloric, aſſumes the form of hydrogen gas. Red 
hot iron is uſually employed for this purpoſe : : 
The iron, during the proceſs, becomes Oxy- 
dated, and is changed into a ſubſtance reſem- 
bling the iron ore from the iſland of Elba. In 


A oh: ſtate of e it is 2 leis attractible by } 


the 


* 
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the net, and diſſolves in acids without fer | 


velcence. 

Charcoal, in a red Henk has the ſame power 
of decompoſing water, by attracting the oxygen 
from its combination with hydrogen. In this 
proceſs carbonic acid gas is formed, and mixes 


by means of water or alkalies, which abſorb the 


carbonic acid, and leaue the hydrogen gas pure. 


We may likewiſe obtain hydrogen gas by diſ- 
ſolving iron or zinc in dilute ſulphuric acid. 
The two metals decompoſe water very ſlowly, 
and with great difficulty, when alone, but do it 
With great eaſe and rapidity. when aſſiſted by ſul- 
phuric acid; the hydrogen unites with caloric 
during the proceſs, and is diſengaged in form 
f hydrogen gas, while the oxygen of the water 
unites, with the metal in the form of oxyd, which 


3s immediately diſſolved in the acid, _E 2 
ſulphat of iron or of zinc. 
Some very diſtinguiſhed Att bes hy- 


 . drogen as the  phlogi/ton of Stahl; and as that 
celebrated chemiſt admitted the exiſtence of 
phlogiſton in ſulphur, charcoal, metals, &c. they 
axe of courſe obliged to ſuppoſe. that hydrogen 


exiſts. in, all theſe, ſubſtances, though they can- 
not prove their ſuppoſition ; even if they could, 


it would not avail much, ſince this diſengage- 
ment of hydrogen is quite inſufficient to explain 
the phenomena of calcination and combuſtion. 

5 b ] „ We 


[ 
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Me mult always recur to the examination of this 
queſtion, © Are the heat and light, which are 


diſengaged: during the different ſpecies of com- 


buſtion, furniſhed by the burning body, or by 
the oxygen which combines in all theſe Opera- 
tions?“ And certainly the ſuppoſition of hydro- 

gen being diſengaged throws no light whatever 
upon this queſtion. Beſides, it belongs to thoſe 
who make ſuppoſitions to prove them; and, 
doubtleſs, a doctrine which without any ſuppoſi- 
tion explains the phenomena as well, and as na- 
turally, as theirs does by ſuppoſition, has at leaſt 


the advantages of greater ſimplicity *. . 
J On 
| . : 


* Thoſe who wiſh to ſee, what has been ſaid upon this 
great chemical queſtion by Meſſ. de Morveau, Berthollet, 
De Fourcroy, and myſelf, may conſult our n, of 
Mt Kirwa g 2551 on W 5 
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| Tanks La the e Cobitiatiins of Supbur w with 
; -* Simple Subſtances. * 1 


3 bowing Compounds. 
= | Now Nomenclatere. Old Nomenclature. 

| orie EY "Sulpburic gas | | 

oi of fu phur Soft ſulphur. 
ns 1 1 Sulphurous acid . . Sulphureous acid. 

. EY | LSulphuric = ; Pitriolic acid. 
Hy regen e e of h rogen 5 
Axot 82 .- Azot | Unknown Combina 

: Phoſphorus _ -..  _ phoſphorus ( tions, 5 

erben l 


err antimony Crude 8 ; 
/ ';.. |. ther 
ire Orpiment, realgar. 
i oo 
— Cobalt Fs | | 
—_—— copper Copper pyrites, 


2 1 ES | | 

Iron Is iron Iron pyrites, 
Manganeſe manganeſe | 
Mercury | | | | mercury 9 2221 
Molybdena molybdena f | 
Nickel © nickel | 

Gold Id Ts 1. 

Platina latina 5 

3 5 lead Galena. 

; ungſtein 5 WOO... 5 
f Zing | JJV Blende. 
* VVV er of fl 
Potaſh potaſu hur wi ve⸗ 
9255 ps Di alkali. _ 

I (Alkaline liver of ſul» 
Soda ſoda phur with fixed mi- 

| ; neral alkah. 2 Be: 

Volatile liver of ſul- 
Ammoniac ammoniac phur, ſmoaking li- 
9 uor of Boyle. | 

Lime line ys wee 8 
Magneſia * „ mag efia wacher liver of ſul- 


Barytes 2 | barytes $ Barpic liver of "ye; | 


SECT. 


| Argill 5 | argill "Vet pear 
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7 2A Combinations. 
5 Sulphur is a combuſtible ſubſtance, having a 


very great tendency to combination ; it is ha- 


turally in à fold ſtate in the ordinary tempera- 
as and 1 a haut ſomewhat higher b 


P hur is formed by nature in a conſiderable de- 


gree of purity in the neighbourhood of ' volca- 


nos; we find it likewiſe, chiefly in the ſtate of 


ſulphuric acid, combined with argill i in aluminous 
ſchiſtus, with lime in gypſum, &c. From theſe 
combinations it may be procured in the ſtate of 
_ ſulphur, by carrying off its oxygen by means of 
charcoal in a red heat; carbonie acid is form- 
ed, and eſcapes in the llate of gas ; the ſulphur 
remains combined with the clay, lime, &c. in 
the ſtate of ſulphuret, which is decompoſed by 


acids; the acid unites with the earth into a neu- 


tral falt, and the ſulphur. is precipitatd. 
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„ot all theſe Cembfusttönb of PLN with Wan 

that with iron only is hitherto known, forming the ſub- 

ſtance formerly called Siderite; neither is it yet aſeertained 

. whether, in this combination, the . be oxygena- 
"ted or not—A. | 


e combinations. of 1 Ws 6 
and earths are not yet known; and, from the experiments 


of Mr Gengembre, they appear to be ĩmpoſſible. -A. 
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Phoſphorus is 3 b combuſtible ſubſlances 
which was unknown to, chemiſts till 1667, when 
it was diſcovered by Brandt, who, kept the pro- 


ceſs ſecret; ſoon after Kunkel found out 1 8 


method 7 2 preparation, and made it public. 


has been ever ſince known by the name of . | 


kel's phoſphorus. . It was for a long t time pro- 


cured only from uxine; and, though Hoinberg 


gave an account of tlie proceſs in the Memoirs 


of the Academy for i692, all the philoſophers 
of Europe were ſupplied with it fromi England. 
It was firſt made in France in 1737, before a 
committee of the Academy at the Royal Garden. 


At preſent it is procured in a more cominodioils 
and more economical manner from animal bones, 


which are real calcareous phoſphats, according 


to the proceſſes of Meſſrs Gahn, Scheele, Rou- 
elle, &e. The bones of adult animals, being 
cCaleined to whiteneſs, are pounded, and paſted 
through a fine filk ſieve; upon the fine pow- 
; der a quantity of dilute ſulphuric acid is pour- 
ed, leſs than is ſufficient for diffolving. the whole: 


This acid unites with the calcareous earth of the 


bones into a ſulphat of lime, and the phoſpho- 
rie acid remains free in the liquor. The liquid 
e is 
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is decanted off, and | the reſiduum waſhed with 
boiling water; this water which has been uſed 


to waſh out the- allhering acid is joined with 
what was before decanted off, and the whole is 
gradually evaporated; the diffolved ſulphat of 


lime cryſtallizes in form of ſilky threads, which 


"are removed ; and, by continuing the evapora- 


Gon, we procure the phoſphoric acid, under the 


: Appearance of a white pellucid glaſs. When this 


18 Powdered, and mixed with one third its weight 
of charcoal, we procure very pure phoſphorus, 
b ſublimation *. The Phoſphoric acid, as pro- 
cured by the above procels, is never ſo pure as 
"that obtained by. zoxygenating pure phoſ phorus, 


either by combuſtion or by means of nitric acid; 


'S$herefore this latter ſhould always be employ- 
ed i in experiments of reſearch. _ 
, Phoſphorus i is found in almoſt all animal ſub- 


of 


N 5 — * 
* 1 # 


„A very convenient method of procuring phoſphorus from 
urine has lately been diſcovered. The phoſphoric acid is 
preeipitated by a ſolution of acetite of lead, by means of 
a double decompoſition ; the lead uniting with the phoſpho- 
ric acid into an inſoluble ſalt which precipitates, while the 
acetous acid unites with the alkaline ſubltances of the urine _ 
and remains diffolved. The phoſphat of lead is then repeated- 
ly wathed, and is decompoſed by means of muriatic acid; a 
muriat of lead is formed, which is inſoluble, and the phoſ- 
Phoric acid is found in a liquid ſtate; this is evaporated to 
dryneſs, and, being diſoxygenated by charcoal, in the uſual 
manner; a very Pure phoſphorus ſublimes.— T. HE 
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df 1 analyſis. In all theſe it is uſually 


combined with carbon, hydrogen, and azot, | 


forming very compound radicals, which, are, for 
the moſt Part, in the ſtate of 'oxyds, * a firſt 
degree of union with oxygen. The diſcovery 
of Mr Haſſenfratz, of phoſphorus being contain- 
ed in charcoal, eee reaſon to ſuſpect that it is 
more common in the vegetable kingdom than 
has end been ſuppoſed: It is certain, that 


by proper proceſſes, it may be procured from 


every individual of ſome of the families of plants. 
As no experiment has hitherto” given reaſon to 
ſuſpect that phoſphorus is a © 1d body, 1 
have arranged it with the fimple or elementary 
ſubſtances. It takes fire at the N eee ee * ht 
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= 11 16 „ to TRI 3 Str is uſed to r 
the pure ſimple elementary ſubſtance, while charcoal ſignifies 
that fubſtance, united with ſome ſmall portions of earths and 1 
falts, as procured from vegetable and animal bodies by burn: 
ing: of by e in a @ read n 5 
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uf th 


air ee , 
ks "the; . not been 1 Abend- | 
ſed, it muſt, in the preſent ſtate of our know- 


* ledge, be conſidered as a ſimple ſubſtance. By 


modern experiments it appears to exiſt ready 


formed in vegetables; and I have already re- 
marked, that, in theſe, it is combined with hy- 


drogen, ſometimes with azot and phoſphorus, 
forming compound radicals, which may be 
changed into oxyds or acids, e to en 


rr 


'To obtain the carbon 1 in aan ; 
ble or animal ſubſtances, we ſubject them to the 


1 action of fire, at firſt moderate, and afterwards 


very ſtrong, on purpoſe to drive off the laſt por- 


tions of water, which adhere very obſtinately. 


For chemical purpoſes, this is uſually done in . 


retorts of ſtone · ware or procelain, into which the 


wood, or other matter, is introduced, and then 
placed in à reverberatory furnace, raiſed gra- 
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vr Ahanges into gas, all the parts of the body 
ſuſceptible of combining with calorie into that 
form; and the carbon, being more fixed in its 
nature, remains in the retort, combined with 2 
little earth and ſome fixed ſalts, in the _ ge- 

7 —_— known by the name of charcoal. 

In the buſineſs of charring wood; d i is 14 
by a leſs: expenſive proceſs. The wood is dif- 
poſed in heaps regularly arranged, and covered 
avith earth, ſo as to prevent the acceſs of any more 

air than is abſolutely neceſſary for ſupporting the 
bre, which is kept up till all the water and oi! 
is driven off, after which the eee 
* ſhutting up all the air- hole. 

WMWMe may analyſe charcoal either by en 
in air, or rather in oxygen gas, or by means of 
nitric acid: In either caſe we convert its pure 
carbon into carbonic acid; and -ſometimes a, 
little potaſh and fome neutral falts remain. This 
87585 has been hitherto but little attended to 

by chemiſts; ; and we are not even certain if pot- : 

alu exiſts in charcoal before combuſtion, or whe- 
ther it be formed by means of fome en 

ee guring rat Sin | | | 


Sabin XI 3 upon the ne Bu. 
. and Boracic n and Deny" an. | 


As the collation of theſe Gini Che 
F Jö; EL 
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ther with each other, or with the other combub: 
| tible bodies, are hitherto entirely unknown, 
have not attempted to form any table Sor | rg 
nomenclatura. We only know that theſe radi- 
cals are ſuſceptible of oxygenation, and of form- 
1 ing the muriatie, fluoric, and boracic acids: and 
mat, in the acid ſtate, they enter into a number 
of combinations, to be afterwards- detailed. 
| Chemiſtry has hitherto been unable to diſoxy- 
ggegnate any af them, ſo as to exhibit them in a 
muſt be employed, to which oxygen has a ſtrong- 
o»er affinity than to their radicals, either by means 
5 of ſingle affinity, or by double elective attrac- 
tion. All that is known relative to the origin 
58 | of theadicals of theſe acids, will be mentioned 
. actions ſet apart for conſidering any 
0 \ combinations with nen nee „ 
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[| ID i ww; Metals with each other. 3 

7 . 
| * „Before e our account of the ſimple or 
[i eee ſubſtances, it might be ſuppoſed ne- 


[ll  ceffary to give a table of alloys or combinations 
1 of metals with each other; but, as ſuch a table 
Wi would be both exceedingly voluminous and 
Very unſatisfactory, without going into a ſeries 
of experiments not yet attempted, I have 
Si  Sopghtitadviſcable to omit it altogether. = 
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chat is neceſſary to be mentioned is, that theſe 
| alloys ſhould be. named according to the metal 

in largeſt proportion in the mixture or combi- | 
nation; thus the term a/loy. of gold and filver, 
or gold alloyed with very indicates that gold 
is the predominating metal. 

Metallic alloys; like all other combinations, 
have a point of ſaturation; it would even Ap 
pear, from the experiments by Mr de la Briche, 
he © hex 3 have two ee diſtinct * of 
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" according zo the A "rio 10 Ne Baſes + with "we 
Acid. "5d $Þ 24 43% wrt? b 8. " e 2 . 
18 an fo fg) 1 3 
Wav ens Names. if the Neutral Salts 1 inna 
Baſer.  » New Nomenclature. de, 
Barytes iq iti of barytes. 
Potam $f He , Mile ſalts are on- 
Soda OV 1 todas ly known of late, and 
Lime 185 JJ 3 no par- 
Magneſa $f ee ticular — mes in the old 
Ammonias Ammoniac. | nomenclature. 
Argill . argil, 5 | 
As metals diſſolve 
5 a both in nitrous and 
„ itrie acids, metallic 
ona 1 ſalts muſt of conſe 
iron iron. k 
quence be formed ha- 
348 22 N neſe —_— bw | ving different degrees 
8 1 | of oxygenation. Thoſe 
| Jon lead, 2 wherein the metal is 
1 ti OR < leaſt oxygenated mult 
bid dan per copper: WS. * called * — and 
1 biſmuth biſmuth. Aeg d ker ara pr -r U 
1 antimony antimony. but the limits of this 
4 ee DR ur ae diſt inction are diffi» 
1 - e 5 | cultly aſeertainable. 
j * Oy wann, The older chemiſts 
#41 oy p 2 
j | with any of theſe ſalts, 
(i | filver 1t is extremel y probable that gold, filver, 
3% gold and platina, only form nitrats, and cannot 
1/18 7 platna ſybliſt in the ſtate of nitrites. 1 
—_ 
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| Tavre of the Conbinalighe of Azot, in the Rate of 
Nitrous Acid, with the Szlifrable Baſes, arranged 
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Fan of the Combinations of Azot, completely ſatu- 
rated with Oxygen, in the ſtate of Nitric Acid, 
vith the: Salifrable OK „ in * Order ys theit ow | 
Mui with that Acid. 


Baſer. 


Barytes _, 
Potaſh ++ 
Strontites 
- Lime 5 
Magnets 
"EP" 
An 
| 9. of Zine a 
iron 
manganeſe 
+{j6ebalt =; 
nickel 
lead 
tin 
5 copper 
biſmuth 
„ antimony 
— arſenic 
| 1 | mercury 
e 
gold 
platina 


Names of the 3 Neutral Salle. 
New Nomens tatures 


Nat of barytes . 


Old Nomenclature. 
(Nitre, with a baſe of 
: heavy earth. 1 rÞ 
{ Nitre, ſaltpetre, Nitre 


| oaths with baſe of potaſh. 
18175 ere nitre, 
1 3 Nitre with baſe of 
e mineral alkali. es 
ſtrontites Unknown. 
eee nitre. Ni- 
lime J tre with calcareous 
N baſe, Mother-water of 
„„ nitre, or of ſaltpetre. 
* * | Magneſian nitre, Nitre 
FF baſe of magneſia. 
ammoniac Ammonĩacal nitre. 
e itrous alum, Argil- 
„„ mars laceous nitre, Nitre 
1 3+ e of earth of 
„„ alum, RT 
ines 2 Nitre of zinc. 
r { Nitre of iron, Martial 


manganeſe -  Nitreof man ne” 


cobalt Mitre of co 


Me To 


nitre, Nitrated iron. 


— 


nickel Nitre of * 5 - 
Saturnine nitre, Ni- 
„ 21 15 tre of lead. 
tin pA Nitre 75 . 
Nitre o copper, or of 
copper | 1 Venus. 
biſmuth Mitre of biſmuth. 
antimony Nitre of antimony. 
arſenic Alrſenical nitre. 
mercury Mercurial nitre. c 
leer Nitre of filver, or of 
5 luna, Lunar cauſtic. 
gold Nitre of gold. 
8 Nitre of plating. 
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' SECT... XIII. 5 3 hs Nitr rows. 5 
: Nitric Aa. md their Combinations. 
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The” nitrous: * nitric 1 are procured 
hw 4 neutral falt long known in the arts un- 
der the name of /altperre. This falt is extract 
dy lixiviation from the rubbiſh of old r 4 
from the earth of "cellars, ſtables, or barns, and | 
in general of all inhabited places *. In theſe 
Dr the nitric acid is uſually combined with 
lime and magneſia, ſometimes with potaſh, and 
_ rarely with argill. As all theſe. ſalts, excepting. ; 
the nitrat of potaſh, attract the moiſture of the 
air; and conſequently would be difficultly pre- 
rved, advantage is taken, in the manufactures 
of ſaltpetre, and in the royal refining houſe, of 
the greater affinity of the nitric acid -to.potaſh- : 
than theſe other baſes, by which means the lime, 
magneſia, and argill, are precipitated, and all theſe 
nitrats are reduced toe the nitrat of potaſn, or 
pare”. b 5 
pe nitric acid is procured ont this ſalt 35 
means of diſtillation. Three parts of pure ſalt- 
en | bee 
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* Saltpetre j ; likewiſe procured {a large . quantities by 
lixiviating the natural ſoil in ſome parts of 2 and of 
the Sa e. 
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petre are decompoſed by means of one pore: of 
concentrated ſulphuric, acid, in a retort! with. 
Woulfes apparatus, (Pl. IV. Fig. 1.) having 
its bottles half filled with water, and all its 
joints carefully luted: The nitrous acid paſſes i 
cover in form of red vapours ſurcharged with ni- 
trous gas, or, in other words, not completely 
faturated with oxygen. Part of the acid con- 
denſes in the recipient, in form of a dark os 
range red liquid, while the reſt combines witing 
the water in the bottles. During the diſtilla- 
tion, a large quantity of oxygen gas eſcapes, 
| . to the eee — of {RENO to calo- 


. though. in the uſual; pers sw of n atmo- 
ſphere this affinity is reverſed. It is the 
diſengagement of oxygen that the nitric acid 
of the neutral ſalt is in this operation converted 

into nitrous. acid“. It is brought back to the 

ſtate of nitrie acid by heating over a gentle ſire, 
which drives off the ſuperabundant nitrous gas, 
and leaves the. nitric - acid enn e with 
mae 2 "7 7 dab. et egy 


: 
f 


* It i is evident, that in 5 operation, chere is a 1 
great loſs of nitric acid ; as, from the diſengagement of h 
oxygen, we cannot poſlibly procure near the ſame quantity 
ol nitric acid by n that n in the combined 
: W in the nitre.— . 


t 
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| 17 Nitric4cid is procurable in a more concef- 
usted ſtate, and with much leſs loſs, by mixing 
very dry clay with faltpetre. This mixture 
; is püt into an earthen retort, and diſtilled with 
I @ ſtrong fire: The clay combines with the pot- 
aſh, for which it has great affinity, and the ni- 
tric acid paſſes over, ſlightly impregnated with 
nitrous gas. This is eaſily diſengaged by heat- 
ing the acid gently in a retort, a ſmall quantity 
bf nitrous gas paſſes over into the recipient, and 
very pure S eke nitric har men in the 
o 
We have Wendy 0 chat azot is this nir 
© 5 R If to 20; parts by weight, of 3 ; 
432 parts of oxygen be added, 64 parts of ni- 
trous gas are formed; and, if to this we join 36 
additional parts of oxygen, 100 parts of nitric 
acid reſult from the combination. Iterinedinte 
quantities of oxygen, between theſe two ex- 
tremes of oxygenation, produce different ſpe· 
cies of nitrous acid; or, in other words, nitric 
acid leſs or more impregnated with nitrous gas. 
I aſcertained the above proportions by means of 
decotftipoſition ; and though I cannot anſwer for 
their abſolute accuracy, they cannot be far re- 
moved from truth. Mr Cavendiſh, who firſt 
. thewed by ſynthetic experiments, that azot is 
te baſe. of nitric acid, gives the proportions of . 
aot a little larger than I have done; but, as it 
is not improbable that he produced the nitrous 
. | | acid, 
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| acid; and not the nitric, that circumſtance: ex- 
eee eee eee een e, 


ON ſults of our experiments. 


As, in all experiments df, a pn na- 
w the utmoſt poſſible degree of accuracy is 
required, we muſt procure the nitric acid for 


experimental purpoſes, from nitre which has 


been previouſly purified from all foreign mat- 
ters. If, after diſtillation, any ſulphuric acid is 
_ ſuſpedted in the nitric acid, it is eaſily ſeparated 
by dropping in a little nitrat of barytes, ſo long 
as any precipitation takes place; the 3 

acid, from its greater affinity, attracts the 
tes, and forms with it an inſoluble neutral alt, 
which falls to the bottom. It may be purified 
in the ſame manner from muriatic acid, by 
dropping in a little nitrat of ſilver, ſo long as 
any precipitation of muriat of ſilver is produced. 
When theſe two precipitations are finiſhed, diſ- 
til off about ſeven-eighths of the acid by a gentle 
heat, and what comes over is in — moſt e 
degree of purity. | | 
I The nitric acid is aha prone. to com- 
bination, and is at the ſame time very eaſily 
decompoſed. Almoſt all the ſimple ſubſtances, 
with the exception of gold, ſilver, and platina, 
rob it leſs or more of oxygen; ſome of them 
even decompoſe it altogether. It was very an- 
ciently known, and its combinations have been 
more ſtudied by chemiſts than thoſe of any o- 
3 ther 
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combinations were hamed 
nitret by Meffrs Macquer and Beaume 


but we 


have changed their names to nitrats and nitrites, 


according as th 
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Tome of che Combinations of Sulphurie foi ruth 
_ the Salifiable Baſes, in the Order of Aﬀinity. _ 


Names of the Baſer. 7 | 7 Reſulting Compound:. 
van 0 Ne Novieielatures © Old Nomenclature. 
2 nin Silphit of barytes | al ee th. 
8880 1 10 i} 993 8 hwy e 
a 11 . ſtrontites „Unkn „ 
ws rf een [\ Vitriolated/tarter, Sal 
LAT | | dup icatam. 
So ͤ nft LITE? ſoda - GO] 1 ys ſalt. 
Lime F ee 155 2 gypſum, ab 


careous vitriol. 


Ss: eas 5 5 J Glauber's ſecret ſal am- 


Ami . de 4 — 


FFF T White vitziol, Goflar vd 
Oxyd of zine 2 55 N triol, White coperas, 
„%% TS Th 9 


TSS” een Rs 1 vitro, N rtial vitriol, 
ae, 1 35 . 
man . itriol of man 
e * | E Vitriol of cobalt 
r Vite of nickel 
| ; | Vitriol of tin. i ; 
| Blue coperas, Blue vi- 
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on Cn og EE Vitriol of copper. 
_— = hifmuth 1 bilmuth Vitriol of biſma ; 
/. -antambuy | : antimony Vitriolof antimony. 
ITE . e 4 7 arſenic, 
A mercu $6324 . ercury $ * of mere b 
og ES mmer  Vitriolof fer. | 
„Feld geld  Vitmolof gold. 
e os platin 90 We 7 Fare. 
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B Ans A. *. 8 ere 
2Fi . time this acid was . el 5 

2 diſtillation from ' fulphat of, irqn, in which ſul- . 

phuric C Acid. And oxyd, of iron are combined, 5 
bs according to the 'procels deſcribed by Baſil Va- 

lentine in the fifteenth century; but, in mo- 

dern times, it is procured more economically 
by che combuſtion of ſulphur in proper veſſels. = 
Both to facilitate: the combuſtion, and to aſhſt 

the oxygenation. of the fulphur, a little powder- 

ed faltperre, or nitrat of potaſh, is mixed with 
it; the nitre is decompoſed, giving out its oπ 
gen to the fulphur, and contributes to its con- 
verſion into an acid. Notwithſtanding this ad- 
Aition, "the ſulphur will only continue to burn, 
"In doſe veſſels, for a limited time ; the combina- 
tion ſoon. ceaſes, becauſe the oxygen is 'exhauft. 
ed, and the air of the veſſels is reduced almoſt to 
pure azotic Sas ; and becauſe the acid elf re- 
mains long in the ſtate of vapour, 25 hinders 
che progreſs of combuſtion. . 

In the manufactories for making, {ulphuric . 
acid in the large way, the mixture of nitre and 
my fulphur is burnt in large cloſe- built chambers, 
| lined-with lead; having a little water at the bot- 

tem, for- Facilitating the condenſation of the va- 
| aca | — by. diſtillation in large re-. 
r | torts 
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torts With 4 a gentle heat; the water paſſes over, 


ſightly impregnated ui with acid, and the ll. 5 


phuric acid remains behind in a concentrate 


ſtate; It is then pellacid, without" any fawour, 


and beariy double the weight of an equal bulk 
of water. This procefs woild be greatly- faci- 


litated, and the © combuſtion much prolonged, 

by introducing freſh für into the "chambers, "by 

means of ſeveral pairs of bellows'dire&ed towards 
the flame of the ſulphur, and by allowing the ni- 


trous gas to elcape through long ſerpentine canals, 
in contact with water, to abſorb any eg s or 


fulphurous acid gas it might contain. 


By one experiment, Mr Berthollet deckt 85 
65 parts of ſulphur in combuſtion,” united' with | 


31 parts of oxygen, to form 100 parts of "ſul: 


phuric acid; and, by another experiment, made 


in a different manner, he calculates that 100 


parts of ſulphuric acid conſiſt of 72 parts of ſul- 


phur, combined with 28 parts of oxygen, all 

by weight. 

IIzhis acid, in common with every other, can 

only diſſolve metals when they have been pre- 
viouſly oxydated; but moſt of the metals are 


capable of decompoſing a part of the acid, ſo 
as to carry off 4 fufficient quantity of oxygen, , 


to render themſelves ſoluble in the part of the 
acid which remains undecompoſed. This hap- 
pens with ſilver, mercury, iron, and zinc, in 


. concentrated N acid; they be · 
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* ing Fart of 
the- acid, and are. ow diflolved ; in the other 
part z but they de not, ſufficientiy diſoxygenate 
the decompoſed, part of the acid to reconvert it 
inte ſulphur; it is, only reduced to the ſtate of 
ſulphuronus acid; which, being volatiliſed by the 
best, flies off in the form of ſulphurous acid gas. 
Silyert mercury, and all the other metals ex- 
 expt.iron Land ainc, are inſoluble in diluted ſul- 
amor _ en, _ ann n 


A* 


rous _— or 3 ee vn iron — 
being aſſiſted by the action of the As .decom- 
poſe the Water, and become ox ydated at its ex- 
pance, without the help of heat. f WP ATR, 1 
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„ eee of theſe falts FEE? to the 4 
chemiſts was the ſulphite of Potaſh; under the name of Salli, 
lulpbureons ſalt ; So that, before our new nomenclature, theſe 
_ compounds muſt have been named Stah/'s, ſulphureous alt, bas 
ving baſe of fixed vegetable alkali ; and fo of the reſt. | 

In this Table we have followed Bergman's order of affiti - 
ty of the ſulphuric acid, which is the fame in regard to the 

2 and alkalies, but it is not certain if the order be * 

me for the metallie 9 5 
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The FIST ec acid is formed by: he! union 
of. orygen with ſulphur, in a leſſer degree of 
oxygenation than the ſulphuric acid. It is pro- 
curable either by burning ſulphur flowly, or by 
diſtilling fulphuric acid from ſilver, antimony, 
lead, mereury, or charcoal; by theſe operations 
a part of the oxygen quits the acid, uniting to 
theſe oxydable baſes, and the acid paſſes over 


in the ſulphurous ſtate of oxygenation. This 


acid, in the common preſſure and temperature 
of che air, can only exiſt in form of gas; but it 
appears, from the experiments of Mr Clouet, 


that, in à very low temperature, it condenſes, 


and becomes fluid. Water abſorbs: a great deal 
more ef this gas than of carbonic acid gas, but 
much leſs than it does of muriatic acid gas. 

That the metals cannot be diſſolved in acids 


without being previouſly oxydated, or by pro- 


curing oxygen, for that purpoſe, from the acids 
during ſolution, is a general and well eſtabliſhed 
fact, which I have perhaps repeated too often. 
Hence, as ſulphurous acid is already deprived of 
great part of the oxygen neceſſary for forming 


the ſulphuric acid, it is more diſpoſed. to reco- | 


ver oxygen, than, to furniſh..it to the greateſt 
part of the metals; Made for r . it can- 
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not diſſolve them, unleſs previouſly. oxydated 
by. other means. From the ſame Principle it is 

that the metallic oxyd diſſolve without r. 
veſcence, and with great. facility, in ſulphurous 
acid. This acid, like the muriatic, has even the 
property of diſſolving metallic oxyds ſurcharg-. 
ed with oxygen, and which are, conſequently, 
inſoluble in ſulphuric acid, and i in this way trüe 
ſulphats are formed. Henge we might be led 
to conclude that there are no metallic ſulphites,. 
were it not that the phenomena which accom- 
pany the ſolution of. iron, mercury, and ſome. 
other metals, convince us that theſe metallic 
ſubſtances are ſuſceptible of two degrees of oxy- 
dation, during their ſolution in acids. There- 
fore the neutral falt in which the metal is lealt 
orydated muſt be named -fulphite, and that in 
which it is fully oxydated muſt be called fulphar. 
It is yet unknown whether this diſtinction is ap- 
plicable to any of the metallic en . | 
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The exiſtence of metallic phoſphites ſuppofes that me- 
tals are ſuſceptible of ſolution in phoſphoric acid at different 
degrees of oxygenation, which is not yet aſcertained A. : 
I All the phoſphites were unknown till lately, ou conſe- 

- guently have not hitherto received names. A. | 

I The greater part of the phoſphats were only diſcovered 


el late, and have not yet been . 
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| "Di the article Phoſphorus, Part Il: Sec. | 
R. we haye already giren a hiſtory of the diſ- 
covery of that ſingular ſubſtance, with ſome. ob- 
ſervations upon the mode of its exiſtence in ve 
getable and animal bodies. The beſt method 
of obtaining this acid in a ſtate of. purity is by 
burning well purified phoſphorus under bell 
glaſſes, moiſtened on the inſide with diſtilled 
water; during combultion it abſorbs twice and 
2 half its. weight of oxygen; fo that 100 parts 
of phoſpharic acid is. compoled of 28%. Parts of 
| phoſphorus united to 71+ parts of oxygen. This 
acid may be obtained concrete, in form of white 
flakes, which greedily attract the moiſture of the 
air, by burning phoſphorus in a ary glaſs over 
mercury. 
To obtain phoſphorous acid, which is phoſpho- 


rus leſs oxygenated than in the ſtate of phoſpho- 


ric acid, the phoſphorus muſt be burnt by a very 
flow ſpontaneous combuſtion over a glaſs funnel 
leading into a cryſtal phial ; after a few days; 
the phoſphorus is found oxygenated, and the 

_ phoſphorous acid, in proportion as it forms, at- 
tracts moiſture from the air, and drops into the 

phial. The phoſphorous acid is readily changed 
into phoſphoric acid by expoſure for a long time 
r e ; 65 Ban 


* | . «> 7 e 
— 


- to the five air; it abſorbs oxygen from the x air, 
and becomes fully oxyge nate. 
As phoſphorus has a ſufficient affinity for:oxy- 
gen to attract it from the nitric and oxygenated 
muriatic acids, we may form phoſphoric acid, by 
means of theſe acids, in a very ſimple and cheap 
manner. Fill a tubulated receiver, half full of 
concentrated nitric acid, and heat it gently, then 
throw in ſmall pieces of phoſphorus through the 
tube, theſe are diſſolved with efferveſcence, and 
red fumes of nitrous gas fly off; add phoſphoruns 
ſo long as it will 'diffolve, and then increaſe the 
fire under the retort, to drive off rhe laſt parti- 
cles of nitric acid; phoſphoric acid, partly fluid 
and oy FRIES remain in the retort.” ! 
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Tar E of the c of Carbonit Acid, _ 
.* the Salifable' Baſes, in the Order of App. 
Names of the Baſes: "Reſulting" Neittal Salts. _ 


New eee O Nomenclature. 
., 
3 »;- Carbonatsof ® ; bs or Efferveſcent heavy 

Bar yte 5 1 wen | IL... © " aft 

are alk, careous' * 
Lange 1 lime 1 .Aerated 3 
Strontites brontite, TDoknown. 

DIET 5 VO 12127159 Efferveſeing of Atrated fixe 


vegetable alkali, M 
of potaſh. 


OT 2 11 3% ie Abrated or Efferveſeing fixed 
Som. | b. T mineral alkali, Mephitie ſoda. 
Atrated, efferveſeing, mild, or 
- mephitic, magne fia. 
Acrated, efferyelcing, mild or 

mephitic, volatile alkali. 


Pen „ 
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rode: eie e 
amen. wh ammonize 


| EM 10  Atrated or efferveſeing argilla- 
2 of 0 4 ph, | * ceous earth, or Earthof alum 
5 Zine ſpar, M - 
ane ie, 2 1 20s e e e 
„ = Ser Sparry iron · ore, Mephitic or 
bs e Bp iron © i * at rated iron. 


manganeſe mang l Aͤcxated mangdnele. ; 
cobalt '' cobalt :.. />Aecrated" cobalt. 


nickel = nickel 5 Abrated nickel. 
lead er lend * 1 lead-ore, or r Abrated 
rn 8 A 55757 | 
tin A tin 5 4 Aerated tin. 9 "x, 
co per 4 1 er TS. Atrated' cop - ö 6 ; E $ 
biſmuth biſmuth _. Atrated * an 

a — Aantimony Aexrated antimony. 3 
arſenic "arſenic "Aetrated arſenic. . _ PE 
mercurxß mercur j Ackrated mercur ß 
flyer... ſilxer _ Acrated ſil ver. ee rth5 


Lo 


F 25 _ Acrated gold. * 
5 85 Wo \Platina ee e ee . 8 5 2 lt 

— aoiorrot.. „ enn bo 'Sxc Er. 
wy As theſe lalts have ave only been under ſtood of wie they live 
not, properly ſpeaking; any. ald names. Mr Morveau, in the Firſt 
Volume of the Encyclopedia, calls them Mephites ; Mr Bergman 
gives them the name of abrated; and Mr de Fourcroy, who calls 
the carbonic acid chalky acid, gives them the name of chalks, — A. 
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of all e wg the dae is the 

5 abundant in nature; it exiſts ready form- 

ed in chalk, marble, 'and all the caleateous.. 

- ones, in which it is neutralized by a particu 

lar earth called lime. Lo diſengage it from this 

combination, nothing more is is requiſite than to 

add ſome fulphuric acid, or any other which 

_ bas a ſtronger ty for lime; a briſk efferveſ- 

-cence-enfues, which is produced by the diſenga - 

ged carbonic acid aſſuming the ſtate of gas, im- 

mediately upon being ſet free. This gas, inca - 

pable of being condenſed into the ſolid or liquid 
form by any degree of cold or of preſſure hither- 

to known, unites to about its own bulk of _ . | 

and thereby forms a very weak acid liquor. It | 

may. likewiſe be obtained in great abundance” 

from ſaccharine matters in fermentation ; but is 

then contaminated by a ſmall . of alkobol, 

which it holds in ſolution. 

As carbon is the radical of this yy we may 


form it artificially, by burning charcoal in o- 
gen gas, or by combining charcoal and metallie 
oxyds in proper proportions; the oxygen of the 
oxyd combines with the carbon, forming carbo- 
nic acid gas, and the n. reco- 
vers its een e e be ee e eee, 
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We are indebted for our firſt knowledge f 
_ this atid to Dr Black, before whoſe time its pro- 
perty of remaining always in the ſtate of gas 
had made it to elude the reſearches of 'chemiſtry, - 

It would be a, moſt valuable diſeovery to ſo- 
_ciety,” if we could decompoſe this gas by any 
cheap proceſs, as by that means we might ob⸗ 
tain, for economical purpoſes, the immenſe 
ſtore of charcoal contained in calcareous earths, 
'. marbles, limeſtones; - &c. This cannot be ef- 


fected by ſingle affinity, becauſe, to decompoſe” 
| the carbonic” acid, it requires a ſubſtance as 
combuſtible 5 itſelf, ſo, that we ſhould. 
only make an exchange of one combuſtible bo- 
dy for another not more valuable; but it may 
poſſibly be accompliſhed * by double affinity, 
ſince this proceſs is ſo readily performed by Na- 
ture, during ee Sou wy ment : com- 


mon A 


5 3 — 32 
52 " 7 
1 q 
17 : d Fay” : 
* 4 "tt , 7 * 
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* Me Siithion 1 TA Firn, in ard Phil. Tranſ. for 
1791, Art. XI. ſome experiments on the decompolition of 
' carbonic acid. Some powdered marble, flightly calcined, 
and ſome phoſphorus, being introduced into a glaſs tube coat- 
ed with a lute of ſand and clay, are kept in a red heat for 
ſome minutes, and ſuffered to cool; on breaking the tube, a 
black powder is found, which conſiſts of charcoal and phoſ- 
phat of lime, In the laboratory of Dr Black, the decompo- 
ſition has been produced, via humida g ſome ſolution of ſul- 
phuret of pytaſh, that had ſtood for ſeveral days in an open 
matraſs,' expoſed to the air of the room, which had been 
| breathed by ſeveral hundred ſtudents, was found to have de- 
. charcoal on the ſides of the veſſel. . 
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This order of falts, entirely . Ee to the older as 
miſts, was diſcovered in 1786 by Mr Berthollet,—A. 
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Muriatic acid is. very Ae e in che mine- 
ral kingdom, naturally combined with different 
falifiable baſes, eſpecially with ſoda, lime, and 
magneſia. In ſea · water, and the water of fe- 
veral lakes, it is combined with theſe three ba- 
ſes ; and in mines of rock: ſalt it is chiefly united 
to ſoda. This acid does not appear | to have 
yo hitherto decompoſed in any chemical ex- 


periment , ſo that we have no idea Whatever 


of the ln af; its radical, and only conclude, 


from analogy with the other acids, = it con- 


tains oxygen as its acidifying principle. Mr Ber- 
thollet ſuſpects the radical to be of a metallic na- 
ture; but, as Nature. appears to form this acid 


day i in inhabited places, by combining miaſmata 


with atriform fluids, this muſt neceſſarily ſuppoſe 
a metallic gas to exiſt in the atmoſphere, which 
is certainly not on but e be admit- 
ted without proof... 47917 _ 
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en he muriatic acid has only a möderhte ad- 

5 ee to the ſalifiable baſes, and can readily . 

be driven from its combination with theſe by 

= vi ſulphuric acid. Other acids, as the nitric, for 
inſtance, may anſwer the ſame purpoſe; but ni- 

. tric acid being volatile, would mix, during diſtil- 
lation, with the muriatic. About one part of ſul- 
pPhuric acid is ſufficient to decompoſe two parts of 
decrepitated ſea- ſalt. This operation is performed 

in a tubulated retort, having Woulfe's apparatus, 

Pl. IV. Fig. 1. adapted to it. When all the junc- 
tures are properly luted, the ſea - ſalt is put into 

the retort, through the tube, the ſulphuric acid 
is poured on, and the opening is immediately 
cloſed by its ground cryſtal ſtopper. As the 
muriatic acid can only ſubſiſt in the gaſſeous 
form, in the ordinary temperature, we cannot 
condenſe it without the preſence of water. Hence 
the uſe of the water with which the bottles in 
Woulfe's apparatus are half filled; the muriatic 
acid gas, driven off from the ſea . ſalt in the retort, 
combines with the water, and forms what the old 
chemiſts called'/moaking Spirit of ſalt, Or. Glauber? s. 
ſpirit of fea Jalt, which we now name muriatic | 
acid. g 
Ihe acid bined — hh ve proceſs 7) £ 
ſtill capable of combining with a farther-quantity 
of oxygen, by being diſtilled from the oxyds t 
manganeſe, lead, or mercury; and the reſulting 
ns which we name e muriatic acid, 
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can . like the former, exiſt in the gaſſeous | 
ferm, and is elected, but in a much ſmaller 


quantity, by water. When the impregnation 


of water with this gas is puſhed beyond a cer- 


tain point, the ſuperabundant acid precipitates 


to the bottom of the veſſels in a concrete form. 


Mr Berthollet has ſhown that this acid is capa- 
ble of combining with a great number of the 
falifiable baſes. The neutral ſalts which reſult 


from this union are ſuſceptible of deflagrating 
with charcoal, and with many of the metallic 


fubſtances ; but theſe. deflagrations are very vio- 


lent and dangerous, owing. to the great quantity 


of caloric which the oxygen. carries along with 
it into the eee oxygenated. muriatic 
© Tt has been formerly mentioned, that Murioxic. acid 
would be a more convenient term for this acid, than oxyge- 


nated muriatic, the one adopted in the new nomenclature by 
the French chemifts.: In this caſe, the combinations would 


be named Murioxats of barytes, & c.; inſtead. of the much 


longer, and not more evidents 4 terms of Ree mu- 
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© of the at of Ni Nitro-muriatic Acid 1 
_ with the Salifiable Baſes, in _ Order s * x 
nit, /o far as 5 1 5 £ = 


Names of the Baſes.” © Names of the FE Salts: 
W Nitro-muriat of 98 0 
| | Ammoniac | FR ammoniac. 


I of” „ es : 
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8E er. * 
| Note—Miot of tele comblantions; Apeclally thoſe with 

the earths and alkalies, have been little examined, and we are 

et to learn whether they form a mixed ſalt, in which the 


compound radical remains combined, or if the two * * 
e to e two diſtinct neutral kaltes. — A. 
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The nitro-muriatic yy en called ag N 
regia, is formed by a mixture of nitric, and. mu- 
riatic acids. The radicals of theſe two acids com- 
bine together and form a compound baſe, from 
which an acid is produced, having properties pe- 
culiar to itſelf, and diſtinct from thoſe of all other 
acids, eſpecially the. 1 8 of diffolving gold and 
latina. ee, 

In diffolutions rink — in chile] acid, as in all 
other acids, the metals are firſt oxydated by at- 
tracting a part of the oxygen from the compound 

radical. This Occaſions a diſengagement of a 
particular ſpecies of gas not hitherto deſcribed, 
which may be called nitro-muriatic gas; it has a 
very diſagreeable ſmell, and is fatal to animal | 
life when reſpired ; it attacks iron, and cauſes 
it to ruſt; it is abſorbed in conſiderable quanti- 
ty by water, which thereby acquires ſome flight 
characters of acidity. I had occaſion to make 
theſe e Hirn a e of experiments 


e 


* eee ep” as anſwer better as a term for 
this compound acid; Azo-muria having been, in a former 
note, propoſed as a more convenient name for the baſe than 
the mpre ee e of Nitro-muriathe — 
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vpon platina, in which 4 diſſolved 2 conſiderable 
quantity of that metal in nitro-muriatic acid.” 
en ſuſpected that, in the mixture of ni- 
tric and muriatic acids, the latter attracted a 
part of the oxygen from the former, and be- 
came converted. into oxygenated muriatic gacid, 
Which gave it the property of diſſolving gold; 
but ſeveral facts remain inexplicable upon this 
ſuppoſition. Were it ſo, we ſhould be able to 
diſengage nitrous gas by heating this acid, Which 
however does not ſenſibly happen. From theſe 
conſiderations, I am led to adopt the opinion 
of Mr Berthollet, and to conſider. nitro-muria- 
tic acid as a ag a with a compound baſe or 
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= - Name of the Baſer. 1 Ms if the Neutral Salts, 8 


3 ed 5 Fluat of lime *. 1 
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1 Mars. These „ were abs unknown to the” 
" old chemiſts, and On have no names in the old no- 
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Sh Fluoric. acid 2 ready . 4 2 
in the fluoric ſpars *, combined with calcareous - 
earth, ſo as to form an inſoluble neutral fakt. 


| To obtain it, diſengaged from that combination, 
fluor fpar, or fluat of lime, is put into a leaden 
retort, with a proper quantity of ſulphuric acid; 


a recipient, likewiſe of lead, half full of water, 


is adapted, and fire is applied to the retort. The 
ſulphuric acid, from its greater affinity, expels 
the fluoric acid, which paſſes over and 1s abſorb- 
ed by the water in the receiver. As fluoric acid 
is naturally in the gaſſeous form in the ordinary 
temperature, we can receive it in a pnuemato- 
chemical apparatus over mercury. We are obli- 
ged to employ metallic veſſels in this proceſs, 
becauſe fluoric acid diſſolves glaſs and filiceous 


earth, and even renders theſe bodies volatile, car- 


rying them over with Itſelf in diſtillation | in the 
gaſſeous form. 
We. are indebted-to Mr Margraf for our fit! | 
- acquaintance with this acid; "though, as he could 
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never procure it free from combination with a 
_ conſiderable quantity of ſiliceous earth, he was 


ignorant of its being an acid ſui generis, The 
. Duke de Liancourt, under the name of Mr Bou- 
langer, has conſiderably increaſed our knowledge 
of its properties; and Mr Scheele ſeems to have 
exhauſted the ſubject. The only thing remain- 


ing is to endeavour to diſcover the nature of 


the fluoric radical, of which we cannot hitherto | 


Form any idea, as the acid does not appear to 
Have been decompoſed in any experiment. It ia 


only by means of compound affinity that experi- 
ments ought to be made with this view, with a a 
y 1 of ſucceſs. he 5 


to 


nor named by the old chemiſts. The boracic acid was ſor - 
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. TABLE of the Combination of Boracic "od. with 
oP Sali New, Safes | in the Order of Ws. 


Baſes. i 8 We Salts. 
. 5 8 Borat of lime, by 
Barytes : barytes. . 
Strontites ©: 5 8 © ſtrontites. „„ 
Magnefia maznesn. 
JJ “. 
Ammoniae ammoniac. 
Dre. oO ny 
iron FF 
J) RT oo nes 4c, 
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Note —MoRt 'of theſe a: were weliher known, 


merly called ſedative ſalt, and its compounds mom with 
baſe of fixed vegetable alkali, Ke A. 


* 
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5 By Dr Hope's experiments, in his paper on Shanti, 
read to the Royal Society of Edinburgh, lime follous ba- 
rytes, and the ſuperiority e lime ang n un; 
certgineryF+ 
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iti Combinations. b 
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This is a concrete acid, a from. a 
falt procured in India, called borax or tincall..- - 
Although borax has been very long employed 
in the arts, we have as yet very imperfect know- 

ledge of its origin, and of the methods by which 
it is extracted and purified ; there is reaſon to 
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2 * — — 
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believe it to be a native ſalt, found i in the earth 

p| in certain parts of the eaſt, and in the water of 

= ſome lakes. The whole trade of borax is in the 

F hands of the Dutch, who have been excluſively 

by e e of the art of purifying it, till very lately, _ 
1 that Meſſrs I. Eguillier of Paris have. rivalled | 
hem in the manufacture; but the procels | ſtill of 


— EE 


mains a ſecret to the world. 

By chemical analyſis we learn that borax is 
a neutral ſalt with exceſs of baſe, conſiſting of 
Jolla, partly faturated with a peculiar acid, long 
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| Called Homberg ſedative. ſalt, now. the baracic | 

= - acid. This acid is found in an uncombined ſtate 
nin che waters of certain lakes: That of Cherchiais 1 | 
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ſulphuric acid, or any other having greater afl 
; finity to ſoda than the boracic acid ; this latter 


acid is ſeparated, and is proœured in a cryſtalline + | 


form by cooling. This aeid was long conſiders 
ed as being formed during the proceſs. by which 
it is obtained, and was conſequently ſuppoſed 
to differ according to the nature of the acid 
employed in ſeparating it from the ſoda; but 
it is now univerſally acknowledged that it is 
identically the ſame acid, in whatever way pro- 


- cured, provided it be properly purified from "I | | 


mixture of other acids, by waſhing, - and. by re- 
peated ſolution and cryſtallization. It is ſoluble 


| both in water and alkohol, and has the pro- 


perty of communicating a green colour to the 
flame of that ſpirit. This circumſtance led to 


| 8 à ſuſpicion of its containing copper, which is 


not confirmed by any deciſive experiment: On 
the contrary, if it contain any of that metal, it 


muſt only be conſidered as an accidental 0 


It combines with the ſalifiable baſes in the humid 
way; and though, im this manner, it is inca- 
pable of diſſolving any of the metals directly, 
this combination is readily —_ by compound 
affinity. 55 1 
The Table preſents its ' combinations in the 
orden of affinity in the humid way; but there 
is a conſiderable change in the order, when we 
operate” via POR} ; 12 89 8 in that caſe, argill, 
8 e 8 ; 
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though the laſt in our ur liſt, muſt be placed im- 
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wmediately , 
Ihe boracic radical is hitherto unknown, no 

| | experiments having as yet been able to decom- 

the acid; but we conclude, from analogy . 


2 the Wer acids, that oxygen -exiſts in its 
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| Notec=<This codes of Giles: Was "th jos to the: 
old chemiſts. Mr Macquer, in 1746, diſcovered the combi- 
nations of arſeniac acid with potaſh and ſoda, to which * 
gave the name of arſenical neutral ſalts.—- M. _ 
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8 60 the Collect of ie 8 7 aa 8 
Mr Macquer ſhews, that, when 4 mixture of 
White oxyd'of arſenic and nitre are ſubſected to 
the ache of a ſtrong fire, a neutral falt is ob- 
tained,” which he calls neutral ſalt of arſenic. 


At that time, the cauſe of this ſingular. pheno- | 


menon, in which a metal acts the part of an a- 
cid, was quite unknown ; but more modern 
experiments teach, that, during this Proceſs, 


the arſere becomes oxygenated, by carrying 
off the oxygen of the nitric acid; it is thus 


converted into a real acid, and combines with 


the potaſh. , There are other methods now 


known for oxygenating arſenic, and obtaining 
its acid free from combination. The moſt ſim- 


ple and moſt effectual of theſe is as follows: 


Diſſdide white oxyd of arſenic in three parts, 


6 iz by weight, of muriatic acid; to this ſolution, in 


a boiling ſtate, add two parts of nitrie acid, 
and evaporate to dryneſs. In this proceſs the 
nitric acid is decompoſed, its oxygen unites with 
the oxyd of arſenic, and converts it into an 
acid, and the nitrous radical flies off in the ſtate 
of nitrous * while the muriatic acid is con 
verted dh heat into muriatic acid gas, and 

may 
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may be vellsckes in proper! veſſels. The arſe- 


nia acid is entirely freed from the other acids 


employed during the proceſs by heating it in a 
crucible till it begins to grow red; What remains 
is pure eonerete arſeniac aciW0e0. 
Mr Scheele's proceſs, ds: was repeated * | 
with great ſucceſs by Mr Morveau, in the 2 
boratory at Dijon, is as follows: - Diſtil muria- - 
tic acid from the black oxyd of manganeſe; 8 
this converts it into oxygenated muriatic. acid, 
by carrying off the oxygen from the manganeſe ; : 
receive this oxygenated acid in a recipient, con- 
taining white oxyd of arſenic, covered: by à little 
diſtilled water; the arſenic decompoſes the oxy» 
genated muriatic acid, by carrying off its ſuper- 
ſaturation of oxygen, and is converted into arſe - 
niac acid, while the oxygenated muriatic acid 
is brought back to the ſtate of common muriatie 
acid. The two acids are ſeparated by diſtilla- 
tion, with a; gentle heat increaſed towards the 
end of the operation; the muriatic acid paſſes = 
ver, and the arſeniac acid remains ban in a 
white concrete form. | 

I ̃ he arſeniac acid is e leſs volatile 
than white oxyd of arſenic ; it often contains 

white oxyd of arſenic in ſolution, owing to/ its 
not being fufficientiy oxygenated; this is pre- 
vented by continuing to add nitrous acid, as 
in the former proceſs, till no more nitrous gas 
is produced.” From nat: theſe obſervations I 
would 
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would give the following; definition//of arſeniac 
acid. It is a white concrete metallic acid, form- 


| | ed by the combination of, arſenic with oxygen * 


it is fixed in a red heat, is ſoluble i in water, and is 


capable of dme . . Forge: the. 125 | 
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pPaüable of being ogygenated, ſo far as to become . 


a true conerete acid f. For this purpoſe, one 


part by weight of the ore of molybdena, which 
is a natural ſulphuret of that metal; is put into 


à retort, with five or ſix parts of nitric! acid, di! 
luted with a quarter of its weight of water, and 
heat is applied to the retort; the oxygen of tjñe 
nitric acid acts both upon the molybdena ang 
the ſulphur, converting the one into molybdicſcc 
and the other into ſulphuric acid; pour on freſh- 


. * nitric 55 fo Jong as ou — — 
. 


n ö . 0 ' oF; , „ 1 
eo. * 


the order of their affinity is entirely unknown; they ate 
called molyblats of argill, n potaſh, de. T. pt 25 X 


. 1 This acid was difeoitred by Mr Scheele, to 1 het 
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of nitrous gas eleape ; the molybdena is then 
oxygenated as far as is poſſible, and is found at 
the bottom of the retort in a pulverulent form, 
reſembling chalk.” It muſt be waſhed in warm 
Water, to ſeparate any adhering particles of ſul- 
phuric acid; and, as it is hardly ſoluble, we loſe 
very little of it in this operation. All its cottibi- 
nations with falifiable baſes were ene to fm 
old Abe 
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Meſſrs Tondi and Ruprecht have lately reduced Molyb- 
dena to the reguline ſtate, by a ſimilar proceſs to that former- 
| ly deferibed for reducing the metals of Chalk, Magnefia, and 
Barytes. They deſcribe the metallic button as being convex 
and compact, and reſembling ſteel in its colour; its fracture 
is uneven and granulated, and has more metallic-luftre inter- - 
- nally. than. on the ſurface; it is brittle, not hard, and not at- 
tractible by the magnet: On the ſurface of one of the but- — 
tons procured i in theſe experiments ſome little cavities were 
obſerved, in which the metal had'cryſtallized in form of prif- 
matic needles, which were too ſmall to allo of their particu- 
lar configuration being accurately determined. The ſpecific f 
gravity of this metal, according to the experiments of Mr 
Haidinger, councillor of the 1 e is 8.968. War. 
ter 1 taken as I. codT., 3 
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| 8 is a . metal, the ore ve, 
"I which has frequently been confounded with - 
tat of tin. The ſpecific gravity of this ore is 
to water as 6 to 1; in its form of cryſtallization 
3 it reſembles the Kane and varies in colour 
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5 The comblualibns with Sesli oxyds are fe down by 

Mr Lavoiſier in alphabetical order, their · order of affinity 

being unknown; 1 have omitted them as ſerving no pur- 
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3 iT All theſe falts were unknown to the _ chemiſts A. 
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. a pearl-white to a. yellow od reddiſh ; 1 


is found in ſeveral parts of Saxony and Bohe- 
mia. The mineral called Ws ram, which i 18. fre- 


Fg 


ore of this metal. In all theſe ores the metal is 
oxydated; and, in ſome of them, it appears 
even to be oxygenated to the ſtate of acid, being 

combined with lime into A true tungſtat of lime. 
To obtain the acid free, mix one part of ore of 
tungſtein with four parts of carbonat of potaſh, 
and melt the mixture in a crucible ; then powder 


it and pour on twelve parts of boiling water, add 
nitric acid, and the tungſtic acid precipitates in 
a concrete form. Afterwards, to inſure the com- 
plete oxygenation of the metal, add more nitric - 


acid, and evaporate to drynels, . repeating this 
operation ſo long as red fumes of nitrous gas are 
produced. To procure tungſtic acid perfectly 
pure, the fuſion of the ore with carbonat-of pot- 


aſh muſt be made in a crucible of platina, other 


wiſe the earth of the common crucibles will mix 
uith the products, and adulterate the acid. ; 


quent in the mines of Cornwall, is likewiſe an 
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- Pas or 1 — concretion F [ding to os” 


: inſide of veſſels in Which the fermentation of 


wine is com pleted, is a well known ſalt, com- 


poſed of a peculiar acid, united, in conſiderable 


excels, to potaſh. Mr, Scheele firſt. Pointed, out 


the method of obtaining this acid pure: Ha. 


ving obſerved that it "has. a greater affinity to 75 


| lime than to potaſh, he directs us to proceed in 
the following manner. Diſſolve purified tartar 
in boiling water, and add a ſufficient quantity 7 
of lime till the acid be completely ſaturated. 


The tartarite of lime, Which! is thus formed, be- 


| ing almoſt inſoluble in cold water, falls to the 
| bottom, and is ſeparated from the folution of 
potaſh by decantation ; it is afterwards. 'wathed 


in cold Water, and dried; then ſome ſulphuric 
acid, diluted with eight or nine parts of water, 
Is aN on; digeſt for twelve hours in a gentle 
heat, frequently ſtirring the mixture, and the 
ſulphuric acid combines with the lime, 3 


the tartarous acid tree, A ſmall quantity 


gas, not hitherto examined, is diſengaged during 


of this proceſs. At the end of twelve hours, ha- 
Ving decanted off the clear liquor, waſh the ſul. 


phat of lime in cold water, which add to the 
_ flecanted liquor, then evaporate the whole, and 


„„ 


3 ELEMENTS „ 


the carfarous wad is obtained in a concrete "OY . 
Two pounds of purified tartar, by means of from 
eight to ten ounces of ſulphuric acid, yield a- 
bout eleven ounces of tartarous acid. 5 
As the combuſtible radical exiſts in Seen, or 
as the acid from tartar is not fully ſaturated 
with oxygen, we call it tartarous acid, and the 
neutral falts, formed by its combinations. with 
falifiable baſes, are named fartarites. The baſe 
of the tartarous acid is a carbono-hydrous or hy- 
*dro-carbonous radical, leſs oxygenated than in 
- the oxalic acid; and it would appear, from the 
experiments ors Mr Haſſenfratz, that azot enters 
into the compoſition of the tartarous radical, 
even in conſiderable quantity. By oxygenating | 
tartarous acid {till farther, . it is conveftible into 
oxalic, malic, and acetous acids; but it is pro- 
bable the proportions of hydrogen and carbon in 
the radical are changed durin theſe converſions, 
and that the difference between theſe acids does 
not alone conſiſt ; in the different degrees. of By: 
3 75 . 
The tartarous Eo is " Falreptible of two = | 
grees of ſaturation in its combinations with the 
fixed alkalies ; by one of theſe a falt is formed 
with excels of acid, improperly called cream of 
tartar, which in our new nomenclature is na- 
med acidulous tartarite of potaſh ; by a ſecond 
or reciprocal degree of ſaturation a perfectiy ng 
peutral Alt is formed, formerly called vegetable 
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fatt eb we name fartarite of | peta, © With 
ſoda this acid forms tartarite of ſoda, formerly 
| called 6585 de Seiner, or fal FOR 1 Ne * 


| 850 r XXVI. — Dat eh 2 2 
a its Combinations wit the Sali i wo” f. 


: The Cal acid. 1 ready formed, in. the ; 
ſour juice of ripe _ and unripe apples, and many 
other fruits, and is obtained as follows : Satu- |} 
rate the juice of apples with -potaſh or ſoda, and 
add a proper proportion of acetite of lead di- 
ſolved in water; a double decompoſition takes 


place, the malie acid combines with the oxyd © 


> of lead and precipitates, being almoſt inſoluble, 


and the acetite of potaſh or ſoda remains in the 


liquor. The malat of lead being ſeparated by 

| decantation, is waſhed with cold water, and ſome 

_ dilute ſulphuric acid is added; this unites with 

the lead into an inſoluble fulphat, and the ma- 
lie — remains free i in the N 


* This. atcount of the 8 of Rochell ſalt is not C 


Ry quite accurate: It is a triple ſalt, conſiſting of tartarous a- 


cid ſaturated by ſoda and potaſh, and is formed by com» 
pletely neutralizing acidylous tartarite of potaſh, by the ad- 
dition of a ſufficient quantity of ſoda. T. ; 
+ I have omitted the Table, as the order of affinity i is 
unknown, and is given by Mr Lavoiſier only in alphabetical 


order. All the combinations of malic acid with falifiable _ ; 


baſes, which are named Ad. were . to the old 


NP chemiſts.— T. 
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as well 2s malic acid, and probably à little tar- 
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This acid, which is found mixed with, chal x 
= tartarous acid ih à great number of fruits, 


is a kind of medium between the oxalic and ace, 


tous acids, being more oxyg genated than the for- 8 


mer, and leſs ſo than the latter. From this cir- 


cumſtance, Mr Hermbſtadt calls it ihiperfedt wine- 
gar; but it differs likewiſe from acetous acid; by 


+; having rather more carbon, and 1 55 hydrogen, 
5 in the compoſition of its radical. al 


When an acid much diluted bis been uled in 
cee ke gen procels, the liquor contains oxalic | 


tafous 5 theſe "are ſeparated” by mixing "ime-wa- 
ter with ; the" acids, Oxalat, tartarite, : and malat 
oy Unie are produced; the two former, being in- 


ſoluble, are Peep, and the malat of lime 
remains diſſolved; from this the Pure malic acid 


Is ſeparated by the acetite of lead, and afterwards 
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* Theſe combinations were unknown to the old chemiſte. 


I he order of affinity of the ſalifiable baſes with this acid was 
- determined by Mr Bergman, and OM Mr de an, of the 
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SEO or. vn. — eee upon. Cirric Acid, 
and its Compinatlag. | 
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The citric cd is procured by . don 
lemons, and is found i in the juices of many other 


fruits mixed with malic acid. To obtain it pure 
and concentrated, it is firſt allowed to depurate 
from the mucous part of the fruit, by long reſt 
in a cool cellar, and is afterwards concentrated : 


by expoſing it to the temperature of from 21 


5 to 23 of Fahrenheit; the water is thereby fro- 
zen, and the acid remains liquid, reduced 5 


about an eighth part of its original bulk. A 
lower degree of cold would occaſion the acid 


to be engaged among the ice, and render it dif- 
ficultly ſeparable. This proceſs was pointed out 


by Mr Georgius. 
It is more eaſily obtained by faturating the 


| lemon-juice with lime, ſo as to form a citrat of 


lime, which is inſoluble in water ; waſh this falt, 
and pour on a proper quantity of ſulphuric acid; 
this forms a fulphat of lime, which precipitates 


and leaves the citric acid free in the liquor. 
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Tan of the Combinations of - Pyri-lignous- ” 
cid with 1 Salifiable Raben. in the Order " 
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N 5 ; 
Lime 

Barytes 
Potath - 
| Mas. 
Ammoniac 
Oxyd of 
Zinc 


n 


iron 

lead 

cobalt |--: 
copper 
nickel 
arſenic 
biſmuth 
mercury 


antimony 


ſilver 
gold 

platina 
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> copper. 
nickel. 


arſenic. 
biſmuth. 
mercury. 
antimony. 
ſilver. 
gold. 
platina. 
argill. 


820 or. | 


0 The above affinities were 8 © Meſſrs de 


Morveau and Eloi Bourſier de Clervaux. 
tions were e unknown till lately.—A. 
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The old eln: obſerved that a . the 
woods, eſpecially" the more heavy and 7 0 I 
ones, give. out a particular acid ſpirit, by 
5 tillation i in 2 naked fire; but, before Mr Goet- 
ling, who gives an account of his experiments 
upon this ſubject in Crell's s Chemical Journal for 
1779, no one had ever made any inquiry into its 
nature and properties. This acid appears to be 
the ſame, whatever be the wood it is procured 
from. When firſt diſtilled, it is of a brown co- 
- Jour, and. conſiderably negate] with carbon 
and oil; 5 it is purified from theſe by a fecond 
_ diſtillation. The pyro-lignous radical is chiefly 
compo of 3 and ee. Lo N 
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The name of . Acid 4 vn to - 
8 ROE eee acid obtained from puri- 
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* The "OE of ty of the falifable' baſes with this a- 


1 is hitherto unknown. Mr Lavoiſier, from its 3 
a 1 e to 
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fied acidulous tartarite of potaſh, by diſtillation 
in a naked fire. To obtain it, let a retort be 
half, filled with powdered tartar, adapt a tubu- 
lated recipient, having a bent tube communica- 
ting with a bell-glaſs in a pneumato · chemical ap- | 
paratus; by gradually raiſing the fire under the 
retort, we obtain the pyro · tartarous acid mixed 
with oil, which is ſeparated by means of a funnel. 
A vaſt quantity of carbonic acid gas is diſengaged 
during the diſtillation. The acid obtained by the 
above proceſs is much contaminated with oil, 
which ought to be ſeparated from it. Some au- 
| thors adviſe to do this by a ſecond diſtillation ; 
but the Dijon academicians inform us, that this 
is attended with great danger, from e 
0 which take A 3 the W | 


_  TaBrg 
to pyro-lignous acid, ſuppoſes the order to be the ſame in 
both; but, as this is not .aſcertained by experiment, the 
table is omitted. All theſe combinations, ended Pyrotar- 
| Me were unknown til e 
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826 r. ; KNN—Ohfrotios upon 5 
Acid, 225 its Combinations. : 5 


This acid is ed by Aiſilation 3 in a naked 


fire from ſugar, and all the ſaccharine bodies; 
and, as theſe ſubſtances ſwell greatly in the 


fire, it is neceſſary to leave ſeven-eighths of the 


_ retort empty. It is of a yellow colour, verging 
to red, and leaves a mark upon the ſkin, which 


will not remove but along with the epidermis. 
It may be procured leſs coloured, by means of 
a ſecond diſtillation, and is concentrated by 


freezing, as is directed for the citric acid. It is 
_ chiefly compoſed of water and oil, ſlightly oxy- 
genated, and is convertible into oxalic and ma- 
lic acids, by ly oxygenation 8 580 nitric 
. | 
= J©@ has been ! that a 0 inte of 
gas is diſengaged during the diſtillation of this 
acid, which is not the caſe if it be conducted ſlow- 
a Iy, by means of moderate RI e 
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The - did: acid i is 1 1 in Switzet⸗ 
land and Germany from the expreſſed juice f 
forrel, from which it eryſtallizes by being left 
long at reſt; in this ſtate it is partly ſaturated 
 with/potaſh, forming a true acidulous oxalat, of 
| potaſh, or falt with exceſs of acid. To obtain 


1 pure, it muſt be formed artificially by axyge-' 
nating ſugar, which ſeems: to de the true oxalic 


radical. Upon one part of ſugar pour ſix or 
eight parts of nitric acid, and apply a gentle 

heat; a conſiderable efferveſcence takes place, 
and a great quantity of nitrous gas is diſenga- 
ged ; the nitric- acid is decompoſed, and its oxy- 
gen unites to the ſugar: By allowing the liquor 
to ſtand at reſt, cryſtals. of pure oxalie acid are 


formed, which muſt be dried upon blotting pa- 


per, to ſeparate any remaining portions of nitric- 
acid; and, to enſure the purity of the acid, at 
ſolve the cryſtals. in diſtilled Roy and' e 
them afreſh. Vi 

From the 1 remaining aſi the firſt 2 


5 tallization of the oxalic. acid. we may obtain 


malic acid by refrigeration; This acid is. more 
: e {bans the e; and by a further 
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oxygenation, the ſugar i is comvenible into acetous | 
acid, or vine 

The oxalic 2035 ted Im a fra quan- 
tity of ſoda or potaſh, has the property, like the 


_ tartarous acid, of entering into a number of com- 


binations without ſuffering decompoſition : Theſe 


combinations form triple ſalts, or neutral ſalts 


with double baſes, which ought to have proper 
names. The ſalt of ſorrel, which is potaſh- ha- 
ving oxallic- acid combined in exceſs, is named 
ee dan of ori in gur new ae. 
tyre. © e 3 
The 120 3 ſhi ford has bonn — 
to chemiſts for more than a century, being men- 
tioned by Mr Duclos in the Membirs of the A- 
1 for an and was pretty accurately de- 


ſeribed by Boerhaave; but Mr Scheele firſt fhewed 
that it eee e potaſh, and demonſtrated its 


identity e ** — ne 5 on g N | 
of 1 41 4 An 5 + g 
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ub 


| This 230 is ; compoſed of carbon. and 5150 


gen united together, and brought, to the ſtate 


of an acid by the addition of oxygen; it is con. 


ſequently formed” of the ſame elements with = 


the fartarous, oxalic, citric, and malic acids, and 
| | 2885 85 
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[ Baſes, | Neutral Salts. | Names f 
I Barytes = = Acetite of barytes = | Unknown to the ole 
{ Secret terra foliata i 
| Potaſh - = ſ=n—— potaſn - 1 Purgative magille 
| | | (generated tartar, 
ſ | Foliated earth with 
ß ©. oy —_— foda Mineral acetous 7 
F — - Loki He. forp of chalk, coral, 
Magneſia 2 —— magneſia Firſt mentioned by J 
| Ammoniac - . ammoniac | Spiritus Mindereri. 
| Oxyd of zine = — — - Known toGlauber; $ 
585 manganeſe . manganeſe | Unknown to the old 
iron —— iron Martial vinegar. \ Di 
lead lead - | Sugar, vinegar, and 
— p tin - = j Known to Leanne 
|———— cobalt —— cobalt = | Sympathetic ink of 
— copper copper Verdigris, cryſtals of 
. f nickel - | Unknown to the old 
. arſen ic arſenic - Arſenico- acetous f n 
C (Sugar of biſmuth of 
| 5 e de Morveau. 
5 Mercurial foliated e 
— Icy —— mercury ; | 
l on in 1748; known 
— antimony — antimony | Unknown. 
= filver = '{— ſilver - | Deſcribed by Margra 
— gold - —— gold - | Little known, mentid 
— platina - j—— platina - | Unknown. 
| Argill - - - j—— argill - Aurel; to Mr WY 
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_ gthers, but the elements exiſt in different pro- 
portions in each of theſe; and it would appear 
that the acetoùs acid is in a higher ſtate of ox . 
genation than theſe other acids. T have ſeme 
reaſon to believe that the acetous radical con- 
tains a ſmall portion of azot; and, as this ele. 
ment is not contained in the radicals of any ve- 
getable acid, except the tartarous, this cireum- 
ſtance is one of the cauſes of differente. The a- 
cetous acid, or vinegar, is produced by expoſing 
wine to a gentle heat, with the addition of ſome 
ferment: This is uſually the ley, og mother, 
which has ſeparated from other vinegar during 
fermentation, or ſome ſimilar matter. The ſpi- 
rituous part of the wine, which conſiſts of ear- 
bon and hydrogen, 18 oxygenated, and convert- 
ed into vinegar: This operation can only take 
place with free acceſs of air, and is always at- 
tended by a diminution of the air employed, in 
conſequence of the abſorption of oxygen; where- - 
fore it ought always to be carried on in veſſels 
only half filled with the vinous e ane 
to the acetous fermentation. 

The acid formed i this n is ey 
e ; it is mixed with a large proportion of 
water, and with many foreign ſubſtances, and 
to obtain it pure, it muſt be diſtilled, in ſtone or 
glaſs veſſels, by a gentle fire. The acid which 
paſſes over in diſtillation is ſomewhat changed 
by: the procels, and is not exactly of the ſame 

„ nature 


1 ** ELEMENTS. 


nature with what remains in ths, alexbic, bur. 

| ſeems, leſs. oxygenated : This circumſtance. has 

not been formerly obſerved by chemiſts. 

.- Diſtillation is not ſufficient for depriving this 

acid of all its unneceſſary water; and, for this 

_ purpoſe, the beſt way is by expoſing it to a degree 
of cold of from 19 to 23* of Fahrenheit; by this 
g means the aqueous part becomes ck, and 
leaves the acid in a liquid ſtate, and conſidera- 
bly concentrated. In the uſual temperature of 

the air, this acid can only exiſt in the gaſſeous 

form, and can only be retained by combination 

with a large proportion of water. There are 

other chemical proceſſes for obtaining the ace- 

tous acid, which conſiſt in oxygenating the tar- 

tarous, oxalic, or malic acids, by means of nitric 
acid; but there is reaſon to believe the propor- woes 
tions of the elements of the radical are changed 

during this proceſs. Mr Haſſenfratz is at pre- 
ſent engaged in repeating the experiments by 
Wich __ converſions. are faid to ms ca 

ced. | up 4 44 

"The ion 1 acetous acid with the 

various falifiable baſes are very readily formed ; S 

but moſt of the reſulting neutral / ſalts are not 

1 whereas thoſe produced by the 
tartarous and oxalic acids are, in general, hardly ' 
ſoluble. Tartarite and oxalat of lime are not 

ſoluble in any ſenſible degree: The malats are 

a medium- between the oxalats and acetites, 
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with reſpect to ſolubility, and the malic acid is 
in the middle degree of ſaturation between the 


oxalic and acetous acids. With this, as with all 


the acids, the metals require to be oxydated pre: 


vious to ſolution. 


The older chemiſts Vader hardly any of the 


ſalts formed by the combinations of acetous acid 


with the falifiable baſes, except the acetites of 
potaſh, ſoda, ammoniac, copper, and lead. M7r 
Cadet diſcovered the acetite of arſenic *; | Mr 


Wenzel, and the Dijon academicians, Mr de Laſ- 
fone and Mr Prouſt, made us acquainted with 
the properties of the other acetites. From the 


| property which acetite of potaſh poſſeſſes, of gi- 
ving out ammoniac in diſtillation, there is ſome 
reaſon to ſuppoſe, that beſides carbon and hydro- 


gen, the acetous radical contains a ſmall propor- 
tion of azot; though it is not impoſſible: but the 


above production of ammoniac may be occafion- 
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mercury © mercury. 
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be Al theſe falts were unknown to the older "ag 
miſts; and even thofe, who are moſt verſant in modern dif- 


coveries, are yet at a loſs whether the greater part of the 


yerly to the claſs of acctites, or to that of dectata.—A. 
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ſults produced by the oxygenated acetic radical belong pro- 
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5 Sean eee, upon Acetic cd, 
and its Combinatintr. 
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We ave; given to radical vinegar the name of 


acetic acid: from ſuppoſing that it conſiſts of the 
ſame radical with that of the acetous acid, but 
more highly ſaturated with oxygen. According 
to this idea, acetic acid is the higheſt degree of 
oxygenation of which the hydro-. carhonous radi- 
cal is ſuſeeptible; but, although this circumſtance 
be extremely probable, it requires to he confirm 
ed by farther and more deciſive experiments, be- 
fore it be adopted as an abſolute chemical truth. 
We procure this acid as follows: Upon three 
parts acgtite. of potaſh or of copper, pour one 
part of goncentrated ſulphuric acid; and, by diſ- 
tillation; a very highly concentrated vinegar is 
obtained, which we call acetic acid, formerly na- 
med radical vinegar. It is not hitherto rigorouſ- 
ly proved that this acid is more highly oxygena- 
ted than the acetous acid, nor that the difference 
between them may not conſiſt in a different pro- 
portion between the elements of the radical or baſe. 
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 Nete—All the ſuccinats were unknown to the older che- 
miſts.— A. | f 
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| The Bens acid is room Pak TR by ſub- 
Imation in a gentle heat,. and riſes in a concrete 


» \ 


form into the neck of the ſubliming veſſel.” The 


operation muſt not be puſhed too far, or by too 
ſtrong a fire, otherwiſe the oil of the amber riſes 
along with the acid. The falt is dried upon blot- 


ting paper, and purified by repeated folution 


# © FI bs 7 


and een. ee. 


Ihe acid is ſoluble in twenty-four nies its 


Me weight of cold water, and in a much ſmaller 


quantity of hot water. It poſſeſſes the qualities 


of an acid in a very ſmall degree, and only af- 
fects the blue vegetable colours very lightly. 
The affinities of this acid, with the falifiable baſes, 


are taken from Mr de Morveau, who is the firfe 


| nn 1 has endeayoured to ane _— 
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Ster, XXLV,—Obferwatione des, Ert Arid, 
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. 4 Rego: acid. was, FRET” to the” ancient 3 
| under the name of. the Flowers of Benjamin, or 
ol Benzoin „ and Wag . procured. by ſublimation, 
from . ts gum. or,-refin called Benzoin : The 
means of, _ procuring. it, via humida, Was. diſco- 
vered by Mr Geoffroy, and perfected by Mr 
Scheele, Upon benzoin, reduced 9 powder, | 
pour ſtrong lime: water, having rather an ,exceſs 
gt lime; keep. the migture continually ſtirring, 
and, after half an hour's, digeſtion, pour off the 
liquor; and uſe freſh portions of lime: water in 
the ſame manner, ſa long as there is any ap- 
pearance of neutralization. Join all the decant- 
ed liquars; and-evaporate as far as poſſible, with- 
dut occaſioning cryſtallization, and, when the li- 
quor is cold, drop in muriatic acid till no more 
precipitate is formed. By the former part of the 
proceſs a benzoat of lime is formed, and, by 
the latter, the muriatic acid combines with the 
Fo. lime, forming muriat 1285 lime, which remains 
| diſſolved, - 


* Theſe e are [called Benzoats of Lime, pot 
aſh, Zinc, &c. ; but, as the order of affinity. is unknown, 
the alphabetical table is omitted, as unneceſſary. —T, | 
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dillolvedy while: the benzoic acid, ha infolu- | 
bie, precipitates in a conerete fm. 
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Camas is a concrete b e dil, den 


by ſublimation, from à ſpeeies of laurus which 


grows in China and Japan. By diſtilling nitric 
acid eight times from camphor, Mr Koſegarten 


converted it into an acid analogous to the, oxa- 


lic ; but, as it differs from that acid in ſome 5 


ceircumſtances, we have thought neceſſary to give 
it a particular name, till its nature be more com- 
pletely aſcertained by farther experiment. 

As camphor is a carbono-hydrous or hydro- 


carbonous radical, it is eaſily. conceived, that, 


by oxygenation, it ſhould ferm oxalic, malie, 
and ſeveral other vegetable acids: This conſge- 
ture is rendered not improbable by the experi- 
ments of Mr Koſegarten; ; and the principal 


phenomena exhibited in the combinations of 


"TM and: Wi the inis N bein 8 
1 
very 


„ Thele combioations, Which were all unknown to the 
old chemiſts, are called Camphorats. The table is omitted, 


as being only in alphabetical order. — . 
.4 f 15 
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75 and its erg rot with Sali VE Baſee *. 
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. The Gallic acid, b ealled the Principle 
=. of Aftringency, is obtained from gall-nuts, either 
by infuſion or decoction with Water, or by diſ- 
3 with a very gentle heat. This acid 

has "only been attended to wühin theſe few 

_ years.” The committee of the Dijon Academy 
have followed it through all its combinations, 

and give the belt account of it hitherto produ- 
ced. Its acid properties are very weak; it red- 
dens the tincture of turnſol, decompoſes ſul- 

4 | phurets, and unites to all the metals, when they 
have been previouſly diſſolved in ſome other a- 
cid. Iron, by this combination, is precipitated 
of a very deep blue or violet colour. The radi- 
cal of this acid; if? it deſerves the name of one, 
Is hitherto- entirely unknown; or. þ contained | 


-. 


5 Theſe i ER wht] are called Gallats, were all 
755 unknown to the older chemiſts; and the order on their *. | 
ET is not hitherto . A. ; | 


oo * # 


— 


= combines with it into an inſoluble neutral ſalt. 
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in oak, willow; marſh iris, the ſtrawberry, nym- 
hems Peruvian bark, the flowers and bark of 
pomegranate, and in many other woods me” 
. barks, ens 3 Hl 
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Sror. XXXVIII Loaded, KEDS Lade. ; 
cid, and its Connors with Sali Nabe Baſer 2 


The {ETA accurate n we have of this 8 


acid is from the works of Mr Scheele. It is 
P contained in whey, united to a ſmall quantity 


of earth, and is obtained as follows: Reduce 


whey to one eighth part of its bulk by evapo- 
ration, and filtrate, to ſeparate all its cheeſy 
matter; then add as much lime as is neceſſary 


A 


to combine with the acid ; the lime is afterwards © 


- diſengaged by the addition of oxalic acid, which 


When the oxalat of lime has been ſeparated by 
decantation, evaporate the remaining liquor to 

the conſiſtence of honey; the lactic acid is diſ- 
ſolved by alkohol, which does not unite with 
the ſugar 1 milk and other foreign matters; 


. => theſe 


74 Theſe combinations are called LaRats ; they vo all un- 
| known to the older chemiſts, and their affinities have not 
et been aſcertained.—A. 
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1 bl ſugar may be IT 1 — eva- 
poration, from whey; this ſubſtance has long 
been known in pharmacy, and has a conſide - 
rable reſemblanc ce to that procured from the 
ſugar-cane- This ſaccharine matter, like or- 
dimnary ſugur, may be oxygenated by means of 
nitric acid: For this purpoſe, ſeveral portions of _ 
nitric acid are diſtilled from it; the remaining 


AR 
—_ 


which means cryſtals of oxalic acid are procu- 
1 at che fame time a very fine White pow- 
der precipitates, which is the ſaccho- lactic acid 
2 diſcovered by*Scheele. It is ſuſceptible of com- 
bining with all the alkalies, with the earths, | / 


latter is hitherto but little known, except that, 
with them, it forms difficultly ſoluble” ſalts. 
The order of of affinity i in the table is _ from 


Bergman. AL; 1285 5.1 | 
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ere 7. XL, leren, upon PIE dad, a. 


"its Combinations. 


This if was roll obtained, "i diſtillation! 


"FI ants, in the laſt century, by Samuel Fiſher. 


The ſabje&t was treated of by Margraff in 1749, 
and by 'Meſirs Ardwiſſon and Ochrn of Leipſic 


in 1777. The formic acid is extracted from a 


large ſpecies of red ants, formica rufa; Lin. 


which form large ant hills in woody places. It 
is procured, eithet by diſtilling the ants with a 


gentle heat in a glaſs retort or an alembic; or, 
after having waſhed the ants in cold water, and 
dried them upon a cloth, by pouring on boiling 
water, which diſſolves the acid; or the acid may 
be procured by gentle expreſſion from the in- 
ſects, in which caſe it is ſtronger than in any 
of the former ways. To obtain it pure, we muſt 


rectify, „by means of diſtillation, , which ſeparates 


it from the uncombined oily and charry matter; 
and it may be concentrated by freezing, in the 


manner recommended for tren the aeetous 
: acid. 175 13 ; 4 4 
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g EC TY 2 e e upon Bombie Sts, 
5 und iti Combinations with Acidifiable ww 


The; juices of the ſilk worm ſeem to ei an 
acid quality when that inſect changes from the 


larva to the chryſalis ſtate. At the moment of 


its eſcape from tlie latter to the butterfly form, 
it emits a reddiſh liquor, which reddens blue pa- 
per, and which was firſt attentively obſerved by 
Mr Chauſſier of the Dijon Academy: He ob- 
tained the acid by infuſing ſilk- worm chryſalids 


in alkohol, which diſſolves their acid without 


being charged with any of the gummy parts 
of the inſect; and, by evaporating the alkohol, 
the acid remains tolerably pure. The proper- 
ties and affinities of this acid are not hitherto - 
_ aſcertained with any precifion ; and we have 
reaſon to believe that analogous acids may be 
| procured from other inſets. The radical of this 
acid is probably, like that of the other wads from 
the animal kingdom, compoſed of cat bon, hy- 
drogen, and azot, with the 1 CONS of 
en rn EE dre” Es ER 


* "Theſe combinations, named Bombats, were une x: 
to the old chemiſts; and the affinities of the falifiable baſes \ 
with the bombic acid are hitherto undetermined.—A, 
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Sk c 5 XII i.—Obfervation upon. Sehacic ddd, 


: nne 


and its C ombinations. 


| bw © 8 the ſebacic acid, 2 lone ther be 
melted in a killet over the fire, along with ſome 
quick- lime in fine powder, . and conſtantly iir. r. 


red, raiſing the fire towards the end of the oper 


ration, and taking care to avoid the vapours, 
which are very offenſive. By this proceſs the 


ſebacic acid unites with the lime into E bat of 


we ACh a, — 


lime, which is difficultly ſoluble i m water 3 It 18, 
howeyer, ſeparated, from. the 15 5 Pe e with 


992 75 by evaporation. ; and, to render; ure, 
is calcined, re- diſſolved, and again cryſt 5 75 


Aſter this we pour on a proper quantity 0 of ul- | 


phuric acid, and the ſebacic acid 7 over by 
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820 8 XLINL—Obſervations « upon the je Lilia Heid, 6 
and its e wird the Sali Noble Baſes x *, 


5 — later experiments of Bergman and 
Scheele, the urinary calculus appears to be a ſpe- 
cies of ſalt with an earthy baſis ; it is ſlightly 


8 acidulous, and requires a large quantity of wa- 


ter for ſolution, three grains being ſcarcely ſo- 


luble in a thouſand parts of boiling water, and 


the greater part again cryſtallizes when cold, To 
this concrete acid, which Mr De Morveau calls 


I the Lithiaſic, we give the name of Lithic Acid, 
| the nature and properties of which are hitherto 
very little known. There is ſome appearance 


that it is an acidulous neutral ſalt, or acid com- 
bined in exceſs with a ſalifiable baſe; and 1 have 
reaſon to believe that it really is an acidulous 
phoſphat of lime; if ſo, it muſt be excluded from 25 


the — of peculiar — 
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* All the. CET e's of this acid, mould it  Goally turn - 


out to be one, were unknown to the older chemiſts, and its 


aMigities with the falifiable bylee. have not been hitherto an: 
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ſoda. 
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zinc. 
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manganeſe. 
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eee 
biſmuth. 
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ſilver. 
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Plating, 
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5 r. 1 upon the rule Acid, 
ES and its Combinations. LEN 
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As the experiments which be. been wade 
hitherto upon this acid ſeem {till to leave a con- 
ſiderable degree of uncertainty with regard to 
its nature, I ſhall not enlarge upon its properties, 


and the means of procuring it pure and diſen- 


gaged from combination. It combines with iron, 
to which it communicates a blue colour, and is 


equally ſuſceptible of entering into combination 


q with moſt of the other metals, which are preci- | 
pitated from it. by the alkalies, ammoniac, and 


me, in conſequence of greater affinity. The 
Pruſſic radical; from the experiments of Scheele, 


and eſpecially, from thoſe of Mr! Berthollet, ſeems | 5 


compoſed of carbon and azot; hence it is an acid 
With a double baſe. The eee which hag 
I been found combined with it, appears, from the 
experiments. of Mr enen to e only” accl- 
dental. 7 
7 Although this 1 . 9 alkalies, ; 
' earths, and metals, in the ſame way with other 
acids, it poſſeſſes only ſome of the properties we 
have been in uſe: to attribute to. acids, and it 
may conſequently; be improperly ranked here 
in the claſs of acids; but, as I have already ob- 
ee it js oe to form a decided opinion 
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upon the as of this ſubſtance, until the fub- 


jet has been farther enen e hn 2 greater n nume 
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It was chought, that it might be cond to 
the convenience and information of the reader 
to ſubjoin the two following tables. The firſt, 


which is only a recapitulation of what i is con- 
tained in the foregoing ſections, gives a gene. 


ral view of the order of the affinities of the fas. 


 lifiable baſes with the ſeveral acids, ſo far as is, 


hitherto known. Such acids as have a ſimilar 


order of affinity with theſe baſes, are placed to- 


gether, at the head of the ſame column, and. 
thoſe af which the order of. affinity, between 


them and the baſes, have not been. Mthetto aſcer-. 
tained; are omitted. 


The ſecond table contains i 8 of _ 


1 general view of the ney chemical nomenclature, 
Lu ap, to 7. THe neutral. _ both in Latin, 


: 3 . 


be pings of. this: (fin ma added tothe ſecond edi- | 
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and Engliſh. The firſt ie contains the 


names of the ſeveral acids; the ſecond is a liſt of 


the Latin terms for the neutral ſalts which theſe 
produce by union with the ſalifiable baſes, as pro- 


poſed in the new French chemical nomenclature ; 
the third is a ſyſtematic tranſlation of theſe terms 
into Engliſh, on exactly analogous principles: 
The fourth contains another ſyſtem of Latin no: 


menclature, founded on that of the French che- 


miſts, but following rather the plan of Bergman, 
as already noticed in ſome notes; the fifth and 


laſt column is an ee Engliſh tranſlation of 
theſe terms. 8 
In the former of theſe tables, 7 5 1 


ture recommended by Dr Black, as already 
mentioned in ſome former notes, is adopted for 
the alkaline and earthy ſalifiable baſes; in the 


latter, the nomenclature uſed by the French 
chemiſts for theſe ſubſtances, is retained in the 


ſecond and third ſections, but the propoſed al- 
teration is introduced in the fourth and N 


together with a ſimilar alteration, likewiſe for. 
merly mentioned in ſome notes, for giving. 


names to the metallic oxyds, to diſtinguiſh 


theſe from the reguline or perfectly ſimple 
ſtate, analogous to alkalies. To tranſlate this 


laſt idea of nomenclature into Engliſh required 
ſuch a violent change, that the uſual names of 


the en in Ts are nn, ”—_ how- 
| | FR ever 


ever, can induce no ambiguity, as it muſt be 

—_ underſtood that no metal can enter 
into combination with an acid, unleſs it be pre- 
viouſly oxydated. EST 3 
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J Sulphurous, [Acetous, Acetic, I Nitro-muriatic 
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| riatic, and Se- | cids. T I0e CO Tae 
___ Acid. 
| 1 By Baryta. a Calca. . Arga. 
Lixa. ITL. Din. Ammona. 
Trona. Trona. | Magneſia, Oxyds „ 
| Calca. [Calca. | Lina. + Antimony, | 
[ Magneſia. : Magneſia. Tren... d 
| Ammona- Ammona. Ammona. Arſenic. |} 
Args.  _ | Oxyds of Oxyds of | Baryta. ' | 
CWC Oxyd of | 
A 6 Zinc. . | Manganeſe. Iron. Biſwuth. 
Iron. Iron. e © 6 | - RON 
Manganeſe. | Lead. Tin. Oxyds of 
1 Cobalt. . BFC Cobalt. 
Nickel. . Cobalt. ö Copper. Copper. — 
- Teng.  -. Copper-. r.. | Im 8 
a Nickel. Mercury. Iron. 
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' 4 Biſmuth. | Biſmuth. I | Oxyds of | 
- | Antimony.-. | Mercury. | Manganeſe. 
Arſenic. | Antimonye | Mercury. 
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| VII. : . FP Ton 2 
Fluoric and Arſeniac Citric Acid, {| Pyro-lignous Acid. [* 
Acids. bo © Hb Ts „ x; | 
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Engliſh. 


riatic. 


Boracic. 


9 Acetous. 


1288 &c. 


xygenated Mu- 


Sulphis potaſfe 
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l barytæ | 
pr gk 
| Phoſphis potaſlz | 
Phoſphas ſodæ 
| Nitris ammoniz 3 
| Nitras argenti 
i —— auri e 


Murias mercurii 


1 "ERS ſodæ 
Acetis ammonĩæ 
Acetas cupri, &c. 


. of potaſn 
A 
|——— of ammoniae. | 
Sulphat of lime | 
— of magneſia | 
| [Phoſphite of potaſh | 


1 — ammoniæ 
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Nitrat of filver 
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Nitrite of ammoniac 


| [Acetite of ammoniac 


gold 
uriat of mercury . 
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Acetat of copper, &. 1 
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N Propoled Alteration, 
bs fe Latin. 1 ; 7 W T5 
Lixa ſulphuroſa Sulphurous lixa 


Trona ſulphuroſa — trona 

| Ammona ſulphuroſa — — ammona 
Calca ſulphurica Sulphuric calca 
Magnefia ſulphurica magneſia 
Baryta ſulphurica — baryta 
Arga ſulphurica | | arga 

| Lixa phoſphoroſa _ ” Phoſphorous lixa 
Trona phoſphorica Phoſphoric trona | 
Ammona nitroſa Nitrous ammona f 

| Argenta nitrica | Nitric filver 
Aura nitroxica Nitroxic gold 
Mercuria muriatica | - Muriatic 'Mercury 

I Lixa murioxica | Murioxic lixa | 

Trona boracica Boracic trona | 
Ammona acetaſa | Acetous ammona gs. 

| Cupra acetica, &c. -Acetic copper, Ke. 
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| Deſcription of ah oF tA SPS and Op- : 


rations of W 


INTRODUCTION. 


IN the two former parts of this work, I deſign- | 


edly avoided being particular in deſcribing 
the manual operations of chemiſtry ; becauſe I 


had found from experience, that, in a work ap- 
propriated to reaſoning, minute deſcriptions of . 
proceſſes and of plates interrupt the chain of 
ideas, and render the neceſſary attention both 


difficult and tedious to the reader. 3 the 
other hand, if 1 had confined myſelf to the 
ſummary deſcriptions hitherto given, beginners 


could have only acquired very vague concep- 


tions of practical chemiſtry from my work, and 
5 muſt have wanted both confidence and intereſt 


in operations 1 could neither repeat nor tho- 
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roughly mas. This want could not 
have been ſupplied from books; for, beſides 
that there are not any which deſcribe the mo- 
dern- inſtruments and experiments ſufficiently. bt =: 
large, any work that could have been conſulted | 
Vould have preſented theſe things under a very 
chfferent order of arrangement, and iin a dil- 
ferent chemical language, which muſt G 
tend to injure the main N of my perform- : 
ane. 8 
Inſluenced to theſe motives, I determined to. | 
: hs for a third part of my work, a ſummary | 
deſcription of all the inſtruments and manipu- 
lations relative to elementary chemiſtry. I con- 
ſider it as better placed at the end than at the 
beginning c of the book; becauſe, otherwiſe, I muſt 
have been obliged to ſuppoſe the reader: conver- | 
fant with circumſtances which a beginner cannot 
know, and to become acquainted with which 
he muſt” have previouſly read the elementary 
. part. The whole of this third part may, there- 
"orgs be conſidered as reſembling the explana- 
tions of plates, which" are ufuall placed at the 
5 end of academic memoirs, that they may not 
interrupt tlie conneQtion of the text, N „ 
ned deſcriptoon. 1 
Though I bave taken g reat 1 to render 
this part clear” And. meth ical,” and Have not 
omitted any ellential "inſtrument or I 
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tas, 1 am for from. pretendiag by it- to ſet aſide 
the neceſſity. of attendance upon lectures and la- 
Horatorias, for ſuch as Wih to acquire accurate - 
Enowledge of the ſcience of chemiſtry. "Theſe 
thopld familiariſe themſelyes to the employment 
of apparatus, and to the performance of experi- 
ments by actual Experience. Nihil- eft in intel- 


lectu quod non prius fuerit in ſenſu, the motto 
which the celebrated Rouelle cauſed to be paint- 
ed in large characters on a conſpicuous part of 


his laboratory, is an important truth never to 


be loſt ſight of either by teachers or ſtudents of 
chemiſtry. 

Chemical operations may be naturally divided 

5 into ſeveral ctaſſes, according to the purpoſes 

they are intended for performing. Some may 
be conſidered as purely mechanical, ſuch as the 

determination of the weight and bulk of bodies, 


trituration, levigation, ſearching or ſifting, waſh-. 


ing, filtration, &c. Others may be conſidered 
as real chemical operations, becauſe they are per- 
formed by means of chemical powers and agents; 
ſuch are ſolution, fuſion, &c. Some of theſe 


are intended for ſeparating the elements of bo- 


dies from each other, ſome for reuniting | theſe. 


elements together, and ſome, as combuſtion, 


Pr both theſe effects during the ſame pro- 


* 


out . endeavouring to follow 
Fg. above method, I-mean to give a detail of 
| Ws a 13 the 
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- the chemical operations in fuch order of : arranges 
ment as ſeems beſt calculated for conveying in- 
ſtruction. I ſhall be more particular i in deſcribing 
the apparatus connected with modern chemiſtry, 
becauſe theſe are hitherto little known by men 
who have devoted much of their time to chemiſ- 
fry, and even. by many profeſſors of the Ry 
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beſt method kitherts known for deter- 

1 mining the quantities of | ſubſtances/ ſubs 
mel to chemical experiment, or reſulting from 
them, is by means of accurately eonſtructed beams 
and ſcales, with properly regulated weights 3 
which well known operation is called wweighings 

The denomination and quantity of the weight 
uſed as an unit or ſtandard for this purpoſe are 
extremely arbitrary, and vary, not only in diffe- 
rent kingdoms, but even in different provinces 
of the ſame kingdom. and in different cities of 

the ſame province. This variation is of infinite 
conſequence to be well underſtood i in commerce 
and in the arts; but, in chemiſtry, it is of no 
moment what particular denomination of weighjt 
be employed, provided the reſults of experi- 
ments be expreſſed in convenient fractions of 
the ſame denomination. For this purpoſe; un- 
til all the weights uſed in ſociety be reduced to 
e fame ſtandard, it will be ſufficient for che- 
| ' . . ſta, 


— 
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miſts in different parts, to uſe the common pound 
of their own 1 as the unit or ſtandard, 
r 


and to exprels all its a&tiondl parts in decimals, 
inſtead of the arbitrary diviſioms now in uſe. 


By this method the chemiſts of all countries wil 
de thoroughly underſtosd by each other; 3,98, al- 
| though the abſolute weights of the ingredients 


and products cannot be known, they will readily, 


and without calculation, be able to determine the. TY 
_ relative Proportions: of theſe to each other with | 


the! utmoſt aecufacy:y;forthar in this Way we ſhall 
e ai of an * unikfes{ab. el ons this 


* , 
% l 4 5 3 — 
er 


" With: this: 5 As I: ae eee — 5 


Fo the, pound divided into decimal fractions, and I 
Have. of, late ſucceeded through the aſſiſtanee of 
Mx Fourche balance- maker at Paris, Who has 
extgcutedl it for me with great accuracy and judge 


menk. I recommend te all who carry on experi- 


| ments te procure ſimilar diviſions of the pound, 

whioh: they will find both eaſy, and ſimple in its 

application, en 2 Weng fool! Pa wat of _ 
$ Wess“. fa: 7- 2 8348+ $07. 
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. Me Lavoe bel, in this part: of ts TY 2 
accurate directions for redueing the common fabdivifione 
of the French; pound intd decimal fractions, and vice verſa, 
by means of tables, ſubjoincd to this-g& part. As theſe 


inſtructions, and the table, would be nfeleſs to the Britiſh 


ehemiſt, from the difference between the ſubdiviſions of the 


| bauch and Troy Fee: I have omitted them, but have 
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As the uſefulfleſs and aceuracy of chemiſtry 
depend ehfifely upon the determination of the 
weights of tlie itiptedients and products, both" 
before and after experiments, too much preci- 
ſis cannot be employed in this part of the ſubb- 

jeck; ald, for this purpbſe; we maſt be provide 
with ©8064 inſtrutnents. As we are often obli- 
ged, in chemical proceſſes; to aſcertain; within 
a grain ör lefs, the tare or weight of large and 
heavy inſtruments; we muſt have beams made 
with petaliir nitety by accurate wofkmen, 
aid the tnuſt always be kept apart from the 
laboratory, in fone place where the vapouts of 
acids, br other cortöſive liquors, | cannot have 
acc, other wilt the ſteel will ruſt; and che de- 
curdty of tlie balance be deſtroyed. I have 
thttes fets, of different ſtzes, made by Mr Fon- 
tin With the ütmoſt nicety, and; excepting thoſe 
made by Mr Ramſtlen of London, I do not 
think au) can compate with them for preeiſion 
and ſenſibility. The largeſt of theſe is about 
three fert long in the beam for large weights, 
up to fiſteen or twenty pounds; the ſecond, for 
weights of eightèen or twenty ounces, is exa@t 


9 
* - 


| Tubjoined in the appendix accurate rules for converting the 
one Jenomination into the other, together- with tables for 
rediiting the various divifions of bur Troy pound into deei> 
mls; and for coavertitig theſe decimals into the ordinary 
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to a tenth part of a grain ; and TR ſmalleſt, 


calculated only for weighing about one dram, is 


ſenſibly Laage ag the five hundredth part of a2 


am. & 
"Beſt theſe. nicer ge A He which are e only. | 
uſed for experiments of reſearch, we muſt have 


others of leſs value for the ordinary, purpoſes of 4 
the laboratory. A large iron balance, capable ; 
of weighing forty or fifty pounds, within half a. 


dram; one ef a middle ſize, which may aſcer- 
tain eight or ten pounds, within ten or twelve 


grains; and a ſmall one, by which about TY 
pound may be determined within one grain. 


We muſt likewiſe be provided with weights 


divided into their ſeveral fractions, both vul gar 


and decimal, with the utmoſt nicety, and veri- 


fed by means of repeated and accurate trials in 
the niceſt ſcales ; and it requires ſome experi-. 


ence, and to be a acquainted with the 


- different weights, to be able to uſe them pro- 


perly. The . beſt way of preciſely aſcertaining 


the weight of any particular ſubſtance is to 
phieigh it twice, once with the decimal diviſions 
gf the pound, and another time with the com- 


mon ſubdiviſions or vulgar fractions, and, by. 
comparing theſe, we attain the utmoſt accuracy. 
By the ſpecific gravity | of any ſubſtance is 
underſtood the quotient of its abſolute weight 
dirided by its magnitude, or, what is the ſame, 


che weight of a determinate bulk of any body. 


ane 
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| The weight of A determinate . 8 of Wa- 
ter has been generally aſſumed as 0k, for this 


gold, e acid, &c. 85 ſaying, dh kat 7 Fol ; 
nineteen times, and ſulphuric acid os 
weight of water, and ſo of other Lane 
It is the more convenient to aſſume water as 
unity in pecific gravities, that thoſe ſubſtances 
whoſe ſpecific. gravity, we with to, determine, are 
moſt commonly weighed: in water for that pur- 
pole. Thus, if we wiſh, to determine the ſpe- 
_ cific gravity of gold flattened. under the ham- 
mer, and ſuppoſing the piece of gold to weigh 
4898 gs. in the air“, it is ſuſpended by 
means of a fine metallic wire under the ſcale of 
a hydroſtatic balance, ſo as to be entirely im- 
merſed in water, and again weighed. The 
piece of gold in Mr Briſſon's experiment loſt by 
this means. 253 grs-; and, as it is evident that 
the weight loſt by a body weighed in water is 
preciſely equal to the weight of the water diſ- 
placed, or to that of an equal volume of water, 
ve may conclude, that, an. equal magnitudes, 
gold weighs 4898 grs. and water 2534 gre... 


which, reduced to unity, gives 1.0000, as the 


ſpecific gravity: of water, and 19.3617 for that 


1 * Ek may operate in the ſame manner Es 1 
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1 8 1 my 8 
Fs 4 994 8 5 # ps £1 3 


Vide Mr Briffon's Eſſay upon Specific Gravity, p. 8. 
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| with all wild fubſtances. We have, however, 


rarely any 6ccaflor, itt chemiſtty, to determine 
the ſpecific gravity of ſolid bodies, unleſs when 
operating upon alloys or metallle glaſſes; but 
we have very frequent neceſſity to aſcertain tllat 


of fluids, as it is often tlie only means of Jjudg- Y 
ing of their purity or degree of con 


tration. 
This object iay be very fully accompliſtied, 


with the hydroſtatic balance, by weighting a {6+ 


lid body, ſuch, for example, as a Title ball of 
rock cryſtal ſuſpended by a very fine gold wire, 


firſt in the air, and afterwards in tlie fluid 
whoſe ſpecific gravity we with to diſtover. The 
Velght tft by the eryſtal, when weighed in the 
liquor, is equal to that of an equal bulk of the 
quid. By repeating this operation fucceffively 
in water and different fluids, we can very teadſs 
1 17 alcertain, by a ſimple and eafy calculation, 
= - the relative ſpecifle gravitles of theſe” fluits, 


either with relpect to each” other ot to water. 


Tuts method is nöt, however, fuffetentiy exact, 
or, it leaſt, is rather troubleſome, from its EK - 


treme delicacy, When ufed for liquids differing | 
but" little in ſpecific gravity from water; fiith, 


| for” inſtance, as mineral waters, of a/ other 


water containing 10 fmall portiony, ax fal in 5 


; bluten. 


In ſome operations of this nature which 5 


© have not hitherto been made public, I employed 
an inſtrument of great ſenſibility for this pur- 


poſe 
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poſe with Bredt advantage. It conſiſts of a hel- 
low cylinder; 4 ö é. Pl. vi. fig. 6. of braſs, or 
rather of ſilVer; leaded dt irg bottem; be f; with 
tin; fs reßreſented ſwimming in à jug of watery 
Inn Te the upper part of the ey linder 18 
attached u ſtalk of ſilver Wire; not Hire” thun 
three fbupthis of à line in diameter; furmounted 
by a little cup d, intended for containing weighis; 
upon the ſtalk a mark 18 made at g. the uſe of 
Which we ſhall preſently explain. This cylin- 
der may be lade of any iis 3 but, to he accu- 
rate, öüght at leaſt to diſplace four pounds of 
water: The weight” of tin with which” this in- 
ſtrument is loaded Bight to be ſuch as will make 
it remgin almoſt in equilibrium im diſtille“t 
water, and ſhould not require more thin Half 


1 dramz ot a ed at moſt, to wake it ſink 


0 % 
we REES Arſe — ich nat: yu 
flow; tHe exact weight of the inſtrument, and 
the number ef additional grains requiſite for 

makitig it fink, in diſtilled water of à determi- 

nate temperature, to the mark: We then per⸗ 
form the ſame, experiment upon all the fluids 
of which we wiſh to aſcertain the ſpecific gravi- 
ties, and by means of calculation, reduce the 
obſerved differences to a common ſtandard of 
cubic feet, pints, or pounds, or of decimal frac- 
tions, comparing them with water. This" me- 


= ELEMENTS. 


| thod, joined to experiments with; certain re- 
agents , is one of the beſt for determining the 
quality of waters, and is even capable of point- 
ing out differences which eſcape the moſt accu- 
rate chemical analyſis. I ſhall, at ſome future 
period, give an account of a very extenſive. ſet 
of en which 1 have made 0 this ſub- 
ject. 
Theſe ennie Fee are any to be 
uſed for determining the ſpecific gravities of 
ſuch waters as contain only neutral ſalts or al- 
kaline ſubſtanees; and they may be conſtructed 
with different degrees of ballaſt for alkohol and 
other ſpiritous liquors. When the. ſpecific gra- 
vities of acid liquors are to be aſcertained, we 
muſt uſe a glaſs hydrometer, as repreſented 
Pl. vii. fig. 14 f. This conſiſts of a hollow cy- 
Under of glaſs, a be,, hermetically ſealed at its 
lower end, and drawn out at the upper extremi- 
ty into a capillary tube a, ending in the little 
cup or baſon d. This inſtrument is ballaſted 
with more or leſs mercury, at the bottom of the 
. introduced 8 the tube, in pro- 
| *Þ portion 


»»For the uſe of theſe reagents ſee Bergman' s ions 
' treatiſe upon the analyſis of mineral waters, in his Chemical 
and Phyſical Eſſays.— T. 75 
I Three or four years ago, chat is, n 1787 1 have 
ſeen ſimilar glaſs bydrometers, made for Dr Black by By 
| Kaie, a very * _ of this 67 . 
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portion to the dhe of the liquor intended to 
be examined: We may introduce a ſmall gradu- 
ated ſlip of paper into the tube a d; and, though 
theſe degrees do not exactly correſpond to the 
fractions of grains in the different liquors, they 
may be rendered very uſeful in calculation. 

What is ſaid in this chapter may ſuffice, with- 
out farther enlargement, for indicating the means 
of aſcertaining the abſolute and ſpecific gravities 
of ſolids and fluids, as the neceflary inſtruments 
are generally known, and may eaſily be procu- 
red: But, as the inſtruments I have uſed for 
| meaſuring the gaſſes are not any where deſcribed, 
I ſhall give a more detailed Acne an thele i in 
the following chapter. 
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2 Deſcription of the Pneumato-chemical | Apparatus I: 


HE French chemiſts have of late applied 
the name of pneumato-chemical apparatus 


to che very ſimple and ingenious contrivance, 


invented by Dr Prieſtley, which is now indiſpen- 


| fibly neceſſary to every laboratory. This con- 


fiſts of a wooden trough, of larger or ſmaller 


dimenſions: as is thought convenient, lined with 
plate- lead or tinned copper, as repreſented in 
45 perſpective, Pl. V.—In Fig. 1. the ſame trough - 


or ciſtern is ſuppoſed. to have two of its ſides cut 
away, to ſhow its interior conſtruction more di- 
ſtinctly. In this apparatus, we diſtinguiſh be- 


- tween the ſhelf ABCD Fig. 1. and 2. and the 
bottom or body of the ciſtern FGHI Fig. 2. 


The 
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The jars of bell-glaſls are filed with water in this 
__ deep part, and, being turned with their mouths 


downwards, are afterwards ſet upon the ſhelf 
ABCD, as ſhewn Plate X. Fig, 1. F,—The up- 


per parts of the ſides of the ciſt ern aboye the level 


of the ſhelf are called the rim ar Ber ders. 
The ciſtern ought to be filled with water, ſo 
as to ſtand at leaſt an inch and a half deep ver the 


. ſhelf, and it ſhould be of ſuch dimenſions as to 
admit of at leaſt one foot of water in every direc- 


tion in the well, or ciſtern. The fize above deſcrib- 


ed is ſufficient for ordinary occaſions ; but it is of- 


ten convenient, and even neceſſary, to have more 
room; I would therefore adviſe ſuch as intend 
to employ themſelves uſefully in chemical expe- 


riments, to have this apparatus made of conſide- 


rable magnitude, where their place of operating 
will allow, The well of my principal ciſtern ho 


four cubical feet of water, and its ſhelf has a ſur- 0 


in ſpite of this 


face of fourteen ſquare feet; yet, in 


fize; which I at firſt thought immoderate, Tam | 


often ſtraitened for rom. 
In laberatories, where a conſiderable avpbye 


| of: experiments are performed, it is neceſſary to 


have ſeveral lefler ciſterns, beſides the large one, 
hich may be called the general naganins; and 
even ſome portable ones, whieh may be moved 


hen nęceſſary, near a furnace, or Wherever 
they may be wanted. There are likewiſe ſome 


ae whioh. Sy the Way a the appara- 
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tus, and therefore require to. be. carried on in eil. 
terns by themſelves. 5 
It were doubtleſs confivlerath e to uſe 


en of wood, ſimply dove-taited, or iron- 


bound tubs, inſtead of being lined with lead or 


copper: and in my firſt experiments I uſed them 
made in that wy, but T ſoon diſcovered their 
inconvenience. If the water be not always 
Kept at the ſame level, ſuch of the dovetails as 
are left dry ſhrink, and, when more water is 
added, it e een me 18 8 and runs 
Out. | 
We employ. eryſtal jars or bell glaſſes, Pl. v. 
N Fig. 9. A. for containing the gaſſes in this ap- 
paratus; and, for tranſporting theſe, when full 
of gas, from one ciſtern to another, or for keep- 
_ ang them in reſerve when the ciſtern is too full, 
ye make uſe of a flat diſh BC, ſurrounded by a 
ſtanding up rim or border, with two r DE 
For carrying it by. * 
After ſeveral trials of different 0 TY I 
hve found marble the beſt ſubſtance for con- 
ſtructing the mercurial pneumato-chemical ap- 
paratus, as it is perfectly impenetrable by mer- 
cury, and is not liable, like wood, to ſeparate at 


the junQures, or to allow the mercury to eſcape 


through chinks; neither does it run the riſk of 
' breaking, like oak) ſtone-ware, / or / porcelain. 
Take a block of marble BCDE, Plate V. Fig. 3. 


4 * about two feet Aung, 15 or 18 inches 


broad, 
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broad, and ten inches thick, and cauſe it to be 
hollowed out, as at m 7, Fig. 5. about four inches 
deep, as a reſervoir for the mercury ; and, to be 


able more conveniently to. fill the jars, cut the 


_ gutter T V, Fig. 3. 4. and 5. at leaſt four inches 


deeper ; and as this trench may ſometimes prove 


troubleſome, it is made capable of being. covered 
at pleaſure by thin boards, which ſlip into the 
grooves x y, Fig. 5. I have two marble ciſterns 
upon this conſtruction, of different ſizes, by 
which I can always employ one of them as a re- 
ſervoir of mercury, which it preſerves with more 
ſafety than any other veſſel, being neither ſubject 
to overturn, nor to any other accident. We o- 
perate with mercury in this apparatus exactly as 
with water in the one before deſcribed; but the 
ö bell glaſſes muſt be of ſmaller diameters, and 
much ſtronger; or we may uſe glaſs tubes, ha- 
ving their mouths widened, as in Fig. 7. ; theſe 
are called eudiometers by the glaſs-men who ſell 
them. One of the bell-glaſſes is repreſented Fig. 
5. A. ſtanding i in its place, and what is called 3 
jar is engraved at Fig. 6. 

The mercurial pneumato- chemical apparatus 
is neceſſary in all experiments wherein the diſen- 
gaged gaſſes are capable of being abſorbed by wa- 
ter, as is frequently the caſe, eſpecially in all 
combinations, excepting thoſe of meals, in fer- 
; 1 Ke. 55 
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f the Gazometer. . 


T give the name of gaaometer to an inſtrument 
which I invented, and cauſed to be conſtructed, i 
for the purpoſe of a kind of bellows, which might 
furniſh an uniform and continued ſtream of oxy- 
gen gas in experiments of fuſion, Mr Meuſnier 
and I have ſince made very conſiderable correc- 
tions and additions, having conyerted it into what 
may be called an univerſal inſtrument, without 
which it is hardly poſſible to perform moſt of the 
very exact experiments. The name we have gi- 
ven the inſtrument indicates its intention for mea- 
ſuring the volume or quantity of gas ſubmitted to 
It for examination. | 
3 conſiſts of a ſtrong i iron beam, DE, Pl. vil. 
Fig. 1, three feet long, having at each end, D, ” 
and E, a ſegment of a circle, likewiſe. ſtrongly 
conſtrued of iron, and very firmly joined. In- 
| ſtead of being poiſed as in ordinary balances, 
this beam reſts, by means of a cylindrical axis of 
poliſhed ſteel, F, Fig. 9, upon two” large move- 
able braſs fridtion-wheels, by which the re- 
fiſtance to its motion from friction is conſider- 
ably diminiſhed, being converted into friction 
of * ſecond order.” Ha an additional precau- 

| ' tion, 
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tion, the parts of theſe wheels which: ſupport 
che axis of the beam are covered with plates of 
poliſhed rock-cryſtal. The whole of this machi- 


nery is fixed to the top of the ſolid column ef 
wood BC, Fig. 1. To one extremity D of the 
beam, a ſeale P for holding weights is ſuſpend- 
ed by a flat chain, which applies to the curvature 


of the arc o, in a groove made for the pur- 
poſe. Jo the other extremity E of the beam is 


applied another flat chain, i m, ſo conſtructed, 
as to be incapable of lengthening or ſhortening, 


by being leſs or more charged with weight; to 
this chain, an iron trivet, with three branches, 


a i, ci, and h; i, is ſtrongly fixed at i, and theſe 
branches ſupport a large inverted jar A, of ham- 


mered copper, about 18 inches diameter, and 


20 inches deep. The whole of this machine is 
repreſented in perſpectixe, PI. VEL Fig. 1. and 


Pl. N. Fig. 2. and 4. give perpendicular ſec· 
tions, which ſhew its interior ſtructure. 
Round the bottom of the jar, on its Dathe, 


is fixed, PL IX. Fig. 2. a border divided into 
meren 1, 2, 3, 4, &c. intended to yer | 
ceive leaden weights ſeparately repreſented 1, 


2, 3, Fig. 3. Theſe are intended for increaſing 
the weight of the jar when à conſiderable preſ- 
ſure is requiſite, as will be | afterwards: explain- 


ad, though ſuch neceſlity ſeldom. occurs. Ihe 


<ylindrical jar A is entirely open below, de, Pl. 
. *. 4.5 but is cloſed above with n 
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d, 4 b c, open at b , and capable of being ſhut 
by the cock g. This lid, as may be ſeen by in- 


ſpecting the figures, is placed a few inches within 
the top of the jar, to prevent the jar from being 
ever entirely immerſed in the water, and eovered 
over: Were I to have this inſtrument made over 
again, I ſhould cauſe the lid to be conſiderably 
more flattened, fo as to be almoſt level. This 
jar or reſervoir of air is contained in the cylindrical 
copper veſſel e Pl. VL wache e * 
water: pt "1 

c [hy rhe amide & the evlindrical veſſel LMNO, 
Pl. IX. Fig. 4. are placed two tubes 1, xy, 
Which are made to approach each other at their 
54 upper extremities 25 theſe are made of ſuch a 
length as to riſe à little above the upper edge 
LM of the veſſel LMNO, and when the jar abcde 
touches the bottom NO; their upper ends enter 
| about half an inch into e ry eng nos 121 RH 
ing to the ſtap-cock g. 

ee benen of the le LMNO * e 
| ed Pl. IX. Fig. 3. in the middle cf which a 


fmall hollow hemiſpherical.cap i is ſoldered, Which | 


may'be'confidered as "the broad end ef a funtiel 
reverſed; the two tubes pt, 4 Fig. 4. are ad- 
apted to this cap at f and *, and by chis means 
communicate with the tubes nin, an, b ps Fig. 


3. which are fixed horizontally dpdh the Bottom 
of the veſſel; and all of 'whith © terminate in, and 


are united By, the ſpherical cap x || Three of 
| . tubes are continued I of the veſſel, as in 


Pl, 
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Pl. VIII. Fig. 1. Ihe firſt marked in that figure 
1 2, 3, is inſerted at its extremity 3, by means 
of an intermediate ſtop-· cock 4, to the jar V. 
which ſtands upon the flielf of a'ſmalbpneumato- 
chemical- apparatus: GEK, the inſide of whieh 
is ſhewu Pl. IX. Fig. 1. The fecond tube is ap- 
plied againſt the outfide of the veſſe? LMNO D from 
6 to 7, is continued at 8, 9, 10, and at 11 is eft- 
gaged below the jar V. The former of "theſe 
tubes is intended for conveying gas into the 
machine, and the latter for conducting fmall 
quantities for trials under Jars: The gas is made 
either to flow into or out öf the machine, accord- 
red to the degree of pre eTure” it receives; and 
his preſſure is varied at pleaſure,” by loading 
| 45 ſcale P leſs or more, by means of weights. 
When gas is to be introduced into the machine, 
the preſſure 18 taken off, or even rendered ne- 
gative; but when gas is to be expelled, a preſ- 
ſure is made ba ſuch hp of "INE. a1 is is found 
| neceffary. - Rn b 
The third vie” I 2, 1 5 14, 1 5, is Heated for 
conveying air or gas to any neceflary place or 
apparatus for combuſtions, combinations, or ary 
other experiment in which it may be required. 
"T0 explain the uſe of the fourth tube, T muſt 
enter into ſome diſcuſſions. Suppoſe the veſſel 
LMNO, Pl. VIII. Fig. 1. full of water, and the 
1 A partly filled with gas and partly with 
> water; ; It is evident. that the weights in the ba- 


B b 6 LEE fon 
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ſon P may be ſo adjuſted, as to occaſion! an ex- 


Act equilibrium between the weight of the baſon 
and of the jar, ſo that the external air ſhall not 
tend to enter into the jar, nor the gas to eſcape 


from it; and in this caſe the water will ſtand 
exackly at the ſame level both within and with- 


out the jar. On the contrary, if the weight in 
the baſon P be diminiſſied, the jar will then preſs 
downwards from its own gravity, and the water 


will ſtand lower within the jar than it does 


without; in this caſe, the included air or gag 
will ſuffer a degree of compreſſion above that 


experienced by the external air, exactly propor- : | | 


_ tioned to the weight of a column of water, e- 


qual to the difference of the e and internal 
| ſurfaces of the water. 


| From. theſe reflections, Me Meufaier etnies 
a method of determining the exact degree of preſ- 
| fure to which the gas contained in the jar is at 


any time expoſed. For this purpoſe, he employs | 
a double glaſs ſyphon 19, 20, 21, 22, 23, firmly 
cemented at 19 and 23. The extremity 19 of | 


this ſyphon communicates freely with the water 
in the external veſſel of the machine, and the 
extremity 23 communicates with the fourth 
tube at the bottom of the cylindrical veſſel, and 
' conſequently, by means of the perpendicular 
tube at, Pl. IX. Fig. 4. with the air contained in 


the jar. He likewiſe cements, at 16, Pl. VIII. 


Fig. x. another * tube 16, 17, 18, which 


communicates 
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communicates at 16 with the water in tlie exte- 


rior veſſel LMNO, and, at its e end 18, Is 


open to the external air. 
By theſe ſeveral contrivances, it is 4 
that the water muſt ſtand in the tube 16, 17, 18, 
at the ſame level with that in the ciſtern LMNO; 
and, on the contrary, that, in the branch 19, 
20, 21, it muſt ſtand higher or lower according 
as the air in the jar is ſubjected to a greater ot 
leſſer preſſure than the external air. To aſcer- 
tain theſe differences, a braſs ſcale divided into 
inches and lines is fixed between theſe two 
tubes. It is readily conceived that, as air, and 
all other elaſtic fluids, muſt increaſe in weight 
by compreſſion, it is neceſſary to know their 


degree of condenſation to be enabled to caleu- 


late their quantities, and to convert the meaſure 
of their volumes into correſpondent weights; 


and this object is intended to be tulfilled IN - 5 | 


contrivance now deſcribed. | 

But, to determine the ſpecific oravity I Y air or of 
gafles, and to aſcertain their weight in a known 
volume, it is neceſſary to know their tempera- 
ture, as well as the degree of preſſure under 
which they ſubfiſt ; and this is accompliſhed by 
means of a ſmall 8 ſtrongly cement» 
ed into a braſs collet, which ſcrews into the lid 
of the jar A. This thermometer is repreſented. 
ſeparately, Pl. VIII. Fig. 10. and in its place 


24 25. Fig. vs and Pl. IX. Fig. 4- The bulb is 


B WE 8 in 


ni 


n the inſide of FRY jar Az and its graduned al 
Wy riſes on the outſide of the . 0 
1 Ihe practice of gazometry . Nil 3 
W uboured under great difficulties, without farther 
mxccautions than thoſe above deſeribed. When 
the jar A ſinks in the water of the ciſtern 
| LMNO, it muſt loſe, a weight equal to. that of 
the water which it diſplaces; and conſequently 
the compreſſion which it makes upon the con- 
tained: air or gas mult be proportionally dimi- 
niſhed. Hence the gas furniſhed, during experi- 
2960 from the machine; will not have the ſame 
denſity., towards the end that it had at the begin- 
ing, as its ſpecific” gravity, is continually, dimi- 
niſhing. This difference may, it is true, be de- 
termined by calculation; hut this would have 
. occaſioned ; ſuch mathematical inveſtigations as 
. muſt have rendered the uſe of this apparatus 
both troubleſome and difficult. Mr. Meuſnier 
has remedied this inconvenience. by the follows 
Ing contrivance. A ſquare rod of iron, 26, 
27, Pl. V III. Fig. 1. is raiſed perpendicular to 
the middle of the beam DE. This rod paſſes 
through à hollow box of braſs 28, which opens; 
and may be filled with lead; and this box is 
made to ſlide alongſt the rod, by means of a 
toothed pinion playing in a rack, ſo as to raiſe or 
lower the box, and to fix i it at r ſuch he as * 
3 Proper. = 
When the lever or r beam DE land. "PETR 
. | tal, 


tal, this ow gravitates to Aber ſide; but, 


when the jar A ſinks into the ciſtern LMN „ 


ſo as to make the beam incline to that fide, it is 
evident the loaded box 28, Which then paſſes 
beyond the center of ſuſpenſion, - maſt” grayt- 


- tate to the ſide of the jar, and augment its 


preſſure upon the included air. This is in- 


creaſed; in proportion as the box is raiſed to- 


wards 27, becauſe; the ſame weight exerts a 
greater power in proportion to the length of 
the lever by which it acts. Hence, by moving 


the box 28 along the rod 26, 27, we can aug- 


ment or diminiſh the correction it is intended 
to make upon the preſſure of the jar; and both 


experience and calculation ſhew that this may 
be made to compenſate very exactly for the loſs 


of weight in the jar at all degrees of preſſure. 

I have not hitherto explained the moſt im- 
portant part of the uſe of this machine, which 
is the manner of employing it for aſcertaining 
the quantities of the air or gas furniſhed during 
experiments. To determine this with the moſt 
rigorous preciſion, and likewiſe the quantity 
ſupplied to the machine from experiments, we 
fixed to the are which terminates the arm of 
the beam E, Pl. VIII. Fig. 1. the braſs ſector 
Im, divided into degrees and half degrees; 
which conſequently moves in common with the 
beam; and the lowering of this end of the 
beam is meaſured by the fixed index 29, 30, 


; WINE 
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which: has a Nonius giving hundredth parts \ of n 
4 at its extremity 30. 

The whole particulars of the een parts 
1 of the above deſctibed machine are S in 

Plate VIII. as follo p. 

Fig. 2. Is the flat chain invaritad by Mr Vau- 
| 8 61 and employed for ſuſpending the ſcale 
or baſon P, Fig. 1.; but, as this lengthens or 
| ſhortens according as it is more or leſs loaded, it 

Ne not 88 rer N for ne the on 

g. 3. Fn the chain 246 which in Fig. 
, ſuſtains: the jar A. This is entirely form- 
ed of plates of poliſhed iron interlaced into 
each other, and held together by iron pins. 
This chain does not lengthen in any ſenſible 
degree, wy: mw e it is fene 6,10 of Guppord- 


Fig. 6. The trivet; or tive branched Rizrapy | 
| bs which the jar A is hung to the balance, with 
the ſcrew by which it is fixed in an 1 


2 poſition. 
Fig. 3- The iron rod 26, 27, 1 Is fixed 


perpendicular to the center of the beam, N its 


goo 28. | 
Fig. 7. & 8. The friion-wheels, with the 


| W of rock-cryſtal Z., as points of contact by 
which the friction of the axis of the . of the 1 
balance i is avoided. 


b 
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Fig. 4. The piece of metal which ſupports the 
axis of the friction wheels. 

Fig. 9. The middle of the lever or beam, with 
the axis upon which it moves. 


Fig. 10. The thermometer for determining the 
P, e of the air or . nee in 8 


ar. 

g When this: meer is to be uſed, the ill 
tern or external veſſel, LMNO, Pl. VIII. Fig. +. 
is to be filled with water to a determinate height, 
which ſhould be the ſame in all experiments. 
The level of the water fhould be taken when the 


beam of the balance ſtands: horizontal 5 this 
level, when the jar is at the bottom of the ciſ- 


tern, is increaſed by all the water which it dif 
f places, and is diminiſhed in proportion as the 
jar riſes to its higheſt elevation. We next en- 
deavour, by repeated trials, to diſcover at what 
elevation the box 28 muſt be fixed, to render 


the preſſure equal in all ſituations of the beam. 
1 ſhould have ſaid nearly, becauſe this correct 


tion is not abſolutely rigorous; and differences 
of a quarter, or even of half a line, are not of 
any conſequenee. This height of the box 28 
is not the fame for every degree of preſſure, but 


varies according as this is of one, two, three, or 


more inches. All theſe ſhould be . mg _ 
great order and preciſion. 


We next take a bottle which holds eight _ | 


z ten pints, the ade of which is very aceu- 


OT | 
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rately determined by weighing the water it is 


capable of containing. This a bottle is turned 
bottom upwards, full of water in the ciſtern of 


the pneumato- chemical apparatus GHIK, Fig. 1; 
and is ſet on its mouth upon the ſhelf of the 


Apparatus, inſtead of the glaſs jar V, having the 


extremity 11 of the tube 7, 8, 9, 10, 11, ins 
ſerted into its mouth. The machine is fixed at 
zero of preſſure, and the degree marked by the 
index 30 upon the ſector m I is: accurately ob- 


- lexved then, by opening the ſtop- cock 8, and 


1 


preſſing a little upon the jar A, as much air is 
forced into the bottle as fills it entirely. The 


now obſerved, and we calculate what number 


of cubical inches correſpond to each degree. 
We then fill a ſecond and third bottle, and ſo 


on, in the fame manner, with the ſame precau- 


tions, and even repeat the operation ſeveral 
times with bottles of different fizes, till at laſt, 


by accurate attention, we aſcertain the exact 


gage or capacity of the jar A, in all its parts; 
but it is better to have it formed at firſt aecu- 


rately cylindrical; by which we ee, theſe cal. 


culations and eſtimates. 


Ihe inſtrument 1 have been deſcribing was 


5 conſtruQed with great accuracy and uncommon 


{kill by Mr Meignie j junior, engineer and phyſi- 


ral inſtrument-maker. It is a moſt valuable in- 
. from the great number of purpoſes to 


which 
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which it is applicable; and, indeed, there are 
many experiments which are almoſt impoſſible 
to be performed without it. It becomes ex- 
penſive, becauſe, in many: experiments, ſuch as 
the formation of water and of: nitric acid, it is 
abſolutely neceſſary to employ two of the ſame 
machines. In the preſent advanced ſtate of che- 
miſtry, very expenſive and complicated inſtru- 
ments are become indiſpenſably neceflary; for aſs 
certaining the analyſis and ſyntheſis of bodies, 
with the requiſite: preciſion as to quantity and pro- _ 
portion; it is certainly proper to endeavour to 
ſimplify theſe, and to render them leſs coſtly; 
but this ought by no means to be attempted at 
the expence of their conveniency of Seger 
and much leſs of a . Ebnit v6. on 
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by FO RW debeibed in ith foregoing. 
ſection is too: coſtly and too complicated for be. 
ing generally uſed in laboratories for meaſuring 
the gaſſes; and is not even applicable to every : 
cCircumſtance f this Kind. In numerous ſeries 
„5 more ſimple and more - readily: 
r | i 
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applicable methods muſt be employed. For this 
_ purpoſe I ſhall deſcribe the means I uſed before 
Twas in poſſeſſion of a gazometer, and which 1 
fill uſe in preference to it in the poets 8 8855 
of my experiments. 
Bauppoſe that, after an expericicnt, there is a 
reſiduum of gas, neither abſorbable by atkali nor 
water, contained in the upper part of the jar 
AEF, Pl. IV. Fig. 3. ſtanding on the ſhelf of a 
pneumato- chemical apparatus, of which we wiſh | 
to aſcertain the quantity; we mult firſt mark the 
height to which the mercury or water riſes in 
the jar with great exactneſs, by means of flips 
of paper paſted in ſeveral parts round the jar, 
Ewe have been operating in mercury, we be- 
gin by diſplacing the mercury from the jar, by 
introducing water in its ſtead. This is readily 
done by filling a bottle quite. full of water ; ha- 
ving ſtopped it with your finger, turn it up, and 


introduce its mouth below the edge of the jar; 


then, turning down its body again, the mer- 
cCury, by its gravity, falls into the bottle, and 
the water riſes in the Jar, and takes the place 
occupied by the mercury. When this is ac- 
cCompliſhed, pour ſo much water into the ciſ- 
tern ABCD as will ſtand about an inch over the 
furface of the mercury; then paſs the diſ BC, 
Pl. V. Fig. 9. under the jar, and carry it to the 
Vater ciſtern, , Fig: 1, and 2, We here ex- 
n 3 Sas e jar, which has 
Saroilg been 


? 
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been ade 5 in the manner to be 


afterwards deſcribed; and we thus judge of 


the a 


f quantity or volume of the gas by means of the 


degrees which it occupies in the graduated jar. 
There is another method of determining 


the 


volume of gas, which may either be ſubſtituted 
in place of the one above deſcribed, or may be 
uſefully employed as a correction or proof of 
that method. After the air or gas is exchanged 
from the firſt jar, marked with ſlips of paper, 
into the graduated jar, turn up the mouth of 
the marked jar, and fill it with water exactly to 
the marks EF, Pl. IV. Fig. 3. and by weighing 
the water, the volume of the air or gas it con- 
tained may, be determined; allowing one cubical 


foot or 1728 cubical e French meaſure, 


for 


each 70 libs. French weight, or the ſame cubical 


volume in Engliſh meaſure: for each 7 5: 84 
Engliſn Troy, of the water. 


8 | 


The manner of - graduating jars 10 this pur- 
poſe is very eaſy, and we ought to be provided 
with ſeveral of different ſizes, and even ſeveral 


of each ſiae, in caſe of accidents. Take a 


narrow, and ſtrong glaſs jar, and, having filled 


it with water in the ciſtern, Pl. V. Fig. 1. place 


it upon the ſhelf ABCD; we ought always to uſe 


the ſame place for this operation, that the level 


_ of the ſhelf may be always exactly ſimilar 


which almoſt the only error to which this pro- 


bels is liable will be avoided. Then take a nar- 
Shs N e Ys row 


500: EES 


row · mouthed phial holding exactly -5 oz. 2 drame, 
12 gri. of water, which correſponds to 10 cu- 
bical inches. If you have not one exactly of 
this dimenſion, chooſe one à little larger, and | 
diminiſn its capacity to the ſize requiſite, by 
dropping in a little melted wax and roſin. This 
ſmall phial ſerves the purpoſe of a ſtandard for 
gaging the jars. Make the air contained in this 
bottle paſs into the jar, and mark exactly the 
place to which the water has deſcended; add 
another meaſure of air, and again mark the place 
of the water, and ſo on, till all the water be 
difplaced. It is of great conſequence that, du- 
ring the courſe of this operation, the bottle and 
jar be kept at the ſame temperature with the wa- 
ter in the ciſtern; and, for this reaſon, we muſt 
refrain as much as poſſible from keeping the hands 
upon either, or, if we ſuſpe& they have been 
heated, we muſt cool them again by means of the 
water in the ciſtern. The height of the barome- 
ter and thermometer during e * is an 
e eee eee e > | 
When the marks have backs ae es 
5 upon the jar for every ten cubical inches, we 
engrave a ſcale upon one of its ſides by means 
of a diamond pencil. Glaſs tubes are graduated 
in the fame manner, for uſing in the mercurial 
apparatus, only they muſt be divided into 
cubical inches, and tenths of a cubical inch. 
The — gs theſe muſt hold 7 oz, 
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1 dr. 15 gre. of mercury, which exactly cor- 
e to a cubical inch of that metal. 9 
| This method of determining the volume of air 
or gas, by means of a graduated jar, has the ad- 


vantage of not requiring any correction for the 


difference of height between the ſurface of 


the water within the jar, and in the ciſtern ; 
but it requires corrections with reſpe& to the 


height of the barometer and thermometer. But, 


when we aſcertain- the volume of air by weigh- _ 


ing the water which the jar is capable of con- 


taining, up to the marks EF, it is neceſſary. to 
make a farther correction, for the difference be- 
_ tween the ſurface of the water in the ciſtern, 


and the height to which it riſes within the jar. 


This will be explained in "is fifth ſection of this gl 
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| Of the Method f Spee the Aifren Gap 


9 each otber. 


A expectitiies often as two; three, or 


more ſpecies of gas, it is neceſſary to be able to 
ſeparate theſe from each other, that we may aſ- 


certain the quantity and ſpecies of each. Sup- 
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poſe that under the jar A, Pl. Fig. W. 3. is 
contained a quantity of different. gaſſes mixed 
together, and ſtanding over mercury; ; Wwe begin 

by marking with ſlips of paper, as before direc- 
ted, che height at which the mercury ſtands 
* within the glaſs; and then introduce about a cu- 

| bical inch of water into the jar, which will ſwim 
over the ſurface of the mercury : If the mixture 

of gas contains any muriatic or ſulphurous acid 
gas, à rapid and conſiderable abſorption will 
inſtantly take place, from the ſtrong. tendency 
theſe two gaſſes have, eſpecially the former, to 
combine with, or be abſorbed by water. If the 
water only produces a ſlight abſorption of gas, 

5 hardly equal to its own bulk, we conclude, that 
the mixture neither contains muriatic acid, ſul- 
phuric acid, or ammoniacal gas, but that it con- 
tains carbonic acid gas, of which water only ab- 
ſorbs about its own bulk. Io aſcertain this 

5 conjecture, introduce ſome lation of cauſtic 
alkali, and the earbonic acid gas will be gra- 
dually abſorbed in the courſe of a few hours; 

it combines with the cauſtic alkali or potaſh,. 
and the remaining gas is left almoſt perfectly 
free from wy ſenfible . e of carbonic acid 
bo After each experiment of this kind, we ot Fo: 

- careſully mark the height at which the mercury 
ſtands within: Ache jar, by flips of paper palted 
5 on, and varni IEC over, when "Os: that. they may 
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not | be waſhed off when olicod4 in we water ap- 5 


paratus. It is likewiſe neceſſary to regiſter the 


difference between the ſurface of the mercury in 


the ciſtern and that in the jar, and the height of 


the barometer and e e at the e of 


- 


= each experiment. 
When all the gas or tes abſorbable bo wa- 


5 and potaſh are abſorbed, water is admitted 
into the jar to diſplace the mercury: and, as is 
deſcribed in the preceding ſection, the mercury 


in the ciſtern is to be covered by one or two 
inches of water. After this, the jar is to be 

tranſported by means of the flat diſh BC, Pl. v. 
Fig. 9. into the water apparatus; and the quan- 
tity of gas remaining is to be aſcertained by 
changing it into a graduated jar. After this, 
ſmall trials of it are to be made by experiments 


in little jars, to aſcertain nearly the nature of 
the gas in queſtion. For inſtance, into a ſmall 
jar full of the gas, Fig. 8. Pl. V. a lighted taper 


is introduced; if the taper is not immediately. | 


extinguiſhed, we conclude the gas to contain 
oxygen gas; and, in proportion to the bright- 


neſs of the flame, we may judge if it contain 


leſs or more oxygen gas than atmoſpheric air 
contains. If, on the contrary, the taper be in- 
ſtantly extinguiſhed, we have ſtrong reaſon to 


preſume that the reſiduum is chiefly. compoled "fi 
of azotic gas. If, upon the approach of the ta Kt 


per, the gas takes fire and burns quietly at the 
9 8 8 VC furface 
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ſurface with a white fame: we. e it to bo 
pure hydrogen gas; if this flame is blue, we 


. it conſiſts of carbonated hydrogen gas; 


and, if it takes fire with a ſudden deflagration, 
that it is a mixture of oxygen and hydrogen gas. 
If, again, upon mixing a portion of the reſidu- 
um with oxygen gas, red fumes are produced, 


we conclude that it contains nitrous gas. 


Theſe preliminary trials give ſome general 
knowledge of the properties of the gas, and 


7 nature of the mixture, but are not ſufficient to 5 


determine the proportions and quantities of the 
ſeveral gaſſes of which it is compoſed. For this 
purpoſe all the methods of- analyſis muſt be em- 
ployed; and, to direct theſe properly, it is of 
great uſe to have a previous approximation by 
the above methods. Suppoſe, for inſtance, we 
know that the reſiduum conſiſts of oxygen and 
azotic gas mixed together, put a determinate 
quantity, 100 parts, into a graduated tube of ten 
or twelve lines diameter, introduce a ſolution of 
ſulphuret of potaſh in contact with the gas, and 
leave them together for ſome days; the ſulphu- _ 


ret abſorbs the whole ee gas, and leaves che 


azotic gas pure. | 
If it is known to contain hydrogen gan; a de- 
terminate quantity is introduced into Volta's 


eudiometer, along with a known proportion of 


oxygen gas; theſe are deflagrated together by 
means of * 'clectracal OT freſh portions of 


„%%% go we” | wing 


. . 


door CHEMISTRY. 405. 


oxygen gas are ſucceſſively added, till no far - 
ther deflagration takes place, and till the greateſt 


Poſſible diminution is produced. By this proceſs 


water is formed, which is immediately abſorbed 
by the water of the apparatus; but, if the hy- 
drogen gas contain carbon, carbonic acid is form- 
ed at the ſame time, which is not abſorbed ſo 


quickly; the quantity of this is readily aſcertain- | 


ed by afliſting its abſorption, by means of agita- 


tion. If the reſiduum contains nitrous gas, by 


adding oxygen gas, with which it; combines into 
nitric acid, we can very nearly aſcertain its quan- 
tity, IO _ re nn * wow: mix- 
ture. 

1 * A to ; tliahs: ia b 


2 are ſufficient to give an idea of this kind 
of operations; a whole volume would not ſerve 


to en every poſſible caſe. It is neceſſary to 
become familiar with the analyſis of gaſſes by 


— ; we mult even acknowledge that 
they moſtly poſſeſs ſuch powerful affinities to 


each other, that we are not always certain of ha- 


ving ſeparated them completely. In theſe caſes, 
ve muſt vary our experiments in every poſlible 
point of view; adding new agents to the combi- | 
nation, and keeping out others, and muſt conti - 
nue our trials, till we are certain of the _ — d 
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All elaſtic fluids are n or. debe 
; es in proportion to the weight with which | 
they are loaded. Perhaps this law; which is aſ- 
ceœrtained by general experience, may ſuffer ſome 
irregularity when theſe fluids are under a degree 
of condenſation almoſt ſufficient to reduce them 
to the liquid ſtate, or when either in a ſtate of 
extreme rarefaction or condenſation; but we ſel- 
dom approach either of theſe limits with moſt of 
| the gaſſes which we ſubmit to our experiments. 1 
I underſtand this propoſition of gaſſes being com- 
preſſible, in proportion to a mme; | 
weights, as follows; ka 
A barometer,. which. is an 1 gene · 
rally known, is, properly ſpeaking, a ſpecies of 
ſyphon, ABCD, Pl. XII. Fig. 16, whoſe leg AB 
is filled with mercury, while the leg CD is full 
ol air. If we ſuppoſe the branch (D indefinitel7 
continued till it equals the height of our atmo- OM 
There, we can readily conceive. that the baro- 


meter is, in whine. a ort of Os in which 
TE 


4. : | $45, 4 | 4 
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1 column of mercury ſtands in equilibriu Tam with 
a column of air of the fame weight. But it is 


unneceſſary to prolongate the branch C to 


ſuch a height, as it is evident that the barome- 


ter being immerſed in air, the column of mer- 


cury AB will be equally: in equilibrium with * 
column of air of the ſame diameter, though the 


leg CD be cut off at C, and gn rr Ob be ta- 
on 2 away altogethe.. 760K 


The medium height 655 mercury in eqüik- ; 
brium with the weight of a column of air, from 


the higheſt part of the atmoſphere to tlie ſurface 
of the earth, is about twenty. eight French! or 


E 


29.85 Engliſh inches in the lower parts of the 


city of Paris; or, in other words, the air air at the 


furface of the earth at Paris is uſually preſſed 
upon by a weight equal to that of a column of 


mercury twenty-eight inches in height. 'T muſt 
de underſtood in this" way, in the ſeveral parts 


of this publication, when talking of the different 


paſſes; "4s for inſtance, when the cubical foot of 


oxygen gas is ſaid to weigh 538.45 Ert. under 


29.8 5 inches preſſure. The height of this 
column of mercury, ſupported by the preſſure | 
of the air, diminiſhes in proportion as we are 


elevated above the ſurface of the earth, or rather 


above the level of the ſea; becauſe the! mercury 
can only form an equilibrium with the column of 
air Which is above it, and is not in the ſmalleſt de- 5 


. gree affected by the air which is below i its level. 
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| In ST ratio, does the mercury 4n the 1 
meter deſcend in proportion to its elevation? or, 
which is the ſame thing, according to what law 


decreaſe in denſity? this queſtion, which has 
= exerciſed the ingenuity of natural philoſophers 
HE aig the laſt century, is' ;confierably elucidated 
- by the following experiment. 
If ve take the glaſs ſyphon ABCDE, Pl. XII. 
: Bi. 17. ſhut at E, and open at A, and introduce 
a few drops of mercury, ſo as to intercept the 
- communication of air between the leg AB and 
the leg BE, it is evident that the air contained 
mn BCDE is preſſed upon, in common with the 
hole ſurrounding air, by a weight or column 
of air equal to 29. .85 inches of mercury. But, if 
we pour 29-85 inches of mercury into the leg 
A, it is plain that the air in the branch BCDE 
Will 3 be preſſed upon by a weight equal to 
twice 29.85 inches of mercury, or twice the 
| weight of the atmoſphere; and experience ſhews, 
that, in this caſe, the included air, inſtead of 
Ts filling the tube from B to E, only occupies from 
1 C to E, or exactly one half of the ſpace it filled 
before. If to this firſt column of mercury we 
add two other portions of 29.85 inches each, in 
the branch AB, the air in the branch BCDE will 
de preſſed upon by four times the weight of the 
_ atmoſphere, or four times the weight of -29.85 
Ts n a 1 
pace 


or ratio do the ſeveral ſtrata of the atmoſphere 


W * 
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ſpace from D to E, or exactly one quarter of 
the ſpace it occupied at the commencement of 
the experiment. From theſe experiments, which 


may be infinitely varied, it has been deduced as 
a general law of nature, which ſeems applicable 
to all permanently elaſtic fluids, that they; dimi- 
niſhin volume directly in proportion to the weights 
vith which they are preſſed; or, in other words, 
« the volume of all elaftic fluids is in the inwerſe 


* ratio of the eight 15 which * are e | 


% « ſed. a. 


The 3 which n back 1 


meaſuring the heights of mountains by means 
of the barometer, confirm the truth of theſe de- 
ductions; and, even ſuppoſing them in ſome 
degree inaccurate, theſe differences are ſo ex- 


: tremely ſmall, that they may be reckoned as no- 
thing in chemical experiments. When this law _ 
of the compreſſion of elaſtic fluids is once well 
_ underſtood, it becomes eaſily applicable to the _ 
corrections, neceſſary in pneumato-chemical ex- 
periments, upon the volume of gas, in relation to 


its preſſure. Theſe corrections are of two kine 
the one relative to the variations of the barome- 


| ter, and the other for the column of water or 


mercury contained in the jars. I ſhall endeavour 
to explain theſe by examples, beginning vith the 
. ſimple caſe. | 

Suppoſe that 100 cubical inches of n 


Bas are obtained at inches 54-5* of the thermo. 
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| meter, And at 30. 37 ches of the eee 
it is required to know what volume the 100 


cubical inches of gas would occupy, under the 
preſſure of 29.8 5 inches, and what is the exact 
weight of the 100 inches of oxygen gas? Let 


the unknown volume, or the number bo inches 
chis gas would occupy at 29.85 inches of the 
barometer, be expreſſed by *; and, ſince the 
volumes are in the inverſe ratio of their ſuper- 
_ Incumbent weights, we have the following ftate- 


ment: 100 cubical inches is to x, inverſely as 


30.3 inches of preſſure is to 29.8 5 inches; or 
directly 29.85 : 30.37 : 100: x = 101,741 — 


cubical inches, at 29.8 5 inches barometrical preſ- 


ure; that is to ſay, the ſame gas or air which 
at 30. 37 inches of the barometer occupies 100 
_ cubical inches of volume, will occupy 101.741 


cubical inches when the barometer is at 29. 8 5 


inches. It is equally eaſy to calculate the weight 


of chis gas, occupying 100 cubical inches, under 
30.37 inches of barometrical preſſure; for, as it 


Correſponds to 101.741 cubical inches at the 


preflure of 29.8 5; and as, at this preſſure, and 


: at 54.5 of temperature, each cubical inch of 


oxygen gas weighs o. 31 1023 gr. it follows, that 
100 cubical inches, under 30. 37 barometrical 


| preſſure, muſt. weigh 31.644 grains. This con- 


cluſion might have been formed more directly; 


| as, ſince the volume of elaſtic fluids is in the 
. ee ratio of their compreſſion, their weights 


N 


e 5 ur 


muſt be in the direkt ratio of the ſame compreſ- 


ſion: Hence, ſince 100 cubical inches weigh 
31.1023 grains, under the preſſure of 29.85 in- 
ches, we have the following ſtatement to deter- 
mine the weight of 100 cubical inches of the 
ſame Zas at 30. 37 barometrical preſſure ; ; 29.8 5. 
"Its 1023; 30. 57 4 x, the, LE quantity, = = 


r 
"IE; following eaſe is more complicated: 


Suppoſe the jar A, Pl. XII. Fig. 18. to contain 
a quantity of gas in its upper part ACD, the | 
_ reſt of the jar below CD being full of mercury, 


a and the whole ſtanding. in the mercurial baſon 


or reſervoir GHIK, filled with mercury up to 


EF, and that the difference between the ſurface 
CD of the mercury in the jar, and EF, that in 


the ciſtern, is fx inches, whule - the barometer . 


3 ſtands at 27. 5. inches : It is evident from theſe 
data, that the air contained in AC) is preſſed 


upon by the weight of the atmoſphere, diminiſh- | 


ed by the weight of the column of mercury CE, 
or by 27. 5—6=21. 5 inches of barometrical 
preſſure. This air is therefore leſs compreſſed 
than tlie atmoſphere at the mean height of the 
barometer, and conſequentiy occupies more 


ſpace than it would occupy at the mean preffure, - 
the difference being exactly proportional to the 
difference between the compreſſing weights. : 


If, then, upon meaſuring the ſpace ACD, it is. 
found to be 120 cubical inches, it muſt be re- 


duced to the volume which it. would occupy : 
FFF under 
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under the mean Apes of 29.85 inches. This 
is done by the following ſtatement: 120: x, the 
unknown volume, :: 21.5: 29.85 my 5 ; this 


gives * — 86.432 cubical inches. 


In theſe calculations we may either reduce 
the height of the mercury in the barometer, and 
the difference of level in the jar and baſon, to 
lines, or to decimal fractions of the inch; but 1 
Prefer the latter, as it is more readily calculated. 
As, in theſe operations, which frequently recur, 
it is of great uſe to have means of abbreviation, I 
have given a table in the appendix for reducing 
| lines and fractions of lines into cim! fractions 
of the inch. _ 


In experiments performed i in the water appara- | 
| we muſt make ſimilar corrections to procure. 


_ rigorouſly exact reſults, by taking into account, 
and making allowance for the difference of height 
of the water within the jar above the ſurface of 
the water in the ciſtern, But, as the preſſure of 
the atmoſphere is expreſſed i in inches and lines of 
the mercurial barometer, and, as homogeneous 
quantities only can be calculated together, we 
muſt reduce the obſerved inches and lines of wa- 
ter into correſpondent heights of the mercury. 1 
have given a table in the appendix for this con. 
verſion, upon the ſuppoſition that mercury is 
13. * times heavier oy water. 
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Of Corredtions relative to the Degrees 12 the Ther- | 


1 a mometer. 


- 


In aſcertaining the weiglit of gaſſes, beſides 


reducing them to a mean of barometrical preſ- | 


ſure, as directed in the preceding ſection, we 
muſt likewiſe reduce them to a ſtandard ther- 


mometrical temperature; becauſe, all elaſtic fluids 
being expanded by heat, and condenſed by 


cold, their weight in any determinate volume 
is thereby liable to conſiderable alterations. As 
the temperature of 54.5 is a medium between 


the heat of ſummer and the cold of winter, be. 
ing the temperature of ſubterraneous places, and 


that which is moſt eaſily approached to at all 
| ſeaſons, I have choſen that degree as a mean to 


which I reduce air or gas in this ſpecies of calcu- 


| lation. 
Mr de Luc found that atmoſpheric air was 


increaſed 21 part of its bulk, by each degree 
of a mergurial thermometer, divided into 8x 


degrees, between the freezing and boiling 


Na : this gives r 5 for each degree of 
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Reaumur's thermometer, which is divided into 
go degrees between theſe two points; 101 
part for each degree of Fahrenheit's ſcale, which 
is divided into 180 degrees between the ſame 
fixed points. The experiments of Mr Monge 
ſeem to make this dilatation leſs for hydrogen | 


gas, which he thinks is only dilated 85 for 
each degree of Reaumur, or = for each of 


Fahrenheit's degrees. We have not any exact 
experiments hitherto. publiſhed. reſpecting the ra- 
tio of dilatation of the other gaſſes; but, from 
the trials which have been made, their dilata- 
tion ſeems to differ little from that of atmo- 
ſpheric air. Hence I may take for granted, till 
farther experiments give us better information 
upon this ſubject, that atmoſpherical gr is dila- 
ted = part, and hydrogen gas 150 part for 
each degree of Reaumur' $ thermometer, or 


that 3tmoſpheric air is dilated =— part, and | 
hydrogen gas —— Part for each degree on the 


feale of Fahienhet; ; but, as there is {till great 
uncertainty upon this, point, we ought always 
to operate in a e as near as poſſible 
to the ſtandard of 54.5 ; by this means any er- 
rors in correcting the weight or volume of gaſſes 
by reducing them to the” common ſtandard, 1 
ee mac of little moment. * 

The calculation for this correction is ex- 
remely 1 Divide the obſerved volume of 
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x Air by 210, FE Nees ed ſcale, or 472.5 fer 
| that of Fahrenheit, and multiply the quotient bg 
the degree of temperature above or below 54.5 
This coxrection is negative when the actual tem- 
perature is above the ſtandard, and poſitive when 
below. By the uſe of logarithmetical M6 this 
calculation 1 is much faciltated. 


SECT. WE 


E 25 for calculating the CopreSlions PP es 6 
| the Variations ef as and Temperature. 5 


CRE 


In the jar A, PL IV. Fig. 3. ſtanding in a 
water apparatus, is contained 353 cubical inches 
of air; the ſurface of the water within the jar at 
EF inches above the water in the ciſtern, 
the barometer is at 27 inches 9+ lines, and the 
thermometer at 65. 75%. Having burnt a quan- 
tity of phoſphorus i in the air, by which concrete 
phoſphoric acid is produced, the air after the 
combuſtion occupies 295 cubical inches, the wa- 
ter within the j ou ſtands 7 22 7275 above that in 

the 
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the ciſtern, the barometer is at 27. Abe 92 
lines, and the thermometer at 68. It is requi- 
red from theſe data to determine the actual vo- 
lame: of air, before and after combuſtien, and 
the quantity abſorbed during the proceſs. 


7 * 


— 


Calculation before Combuſtion. . 


The air in the jar before combuſtion was 353 
cubical inches, but it was only under a barome- 
ttical preſſure of 27 inches 97 lines; which, re- 
duced to decimal fractions by Tab. 1 of the Ap- 
pendix, gives 27. 79167 inches; and from this 
ve muſt deduct the difference of 4= inches of wa- 
ter, which, by Tab. II. correſponds to o. 33166 
inches of the barometer ; hence the real preſſure 
of the air in the jar is 27.4600 1. As the vo- 
lume of elaſtic fluids diminiſhes in the inverſe ra- 
tio of the compreſſing weights, we have the fol- 
_ lowing ſtatement, to reduce the 353 inches to the 
volume the air would occupy at 28 inches baro- 
metrical preſſure. | | 
353: x, the unknown volume, : 227 46001 : 8 


Hence, * e 346.194 cubical in- 
ches, which is the volume the ſame quantity 


f 
% oY * 
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air would have. occupied at 28 inches of the ba- 


rometer. 


Ihe 472. 5th part of this 3 volume is 
: 73 247, which, for the 11.25 degrees of tempe- | 
' rature above the ſtandard, gives 8.24 cubical in- 
ches; and, as this correction is ſubtractive, the 
real corrected volume of the air before combut- 
tion is 337.9 52 inches. 


Calculation after Combuſtion. 

By a ſimilar calculation upon the volume of 
air after combuſtion, we find its barometrical 
preſſure 27.77083" — 0.51593 = 27.25490-' 
Hence, to have the volume of air under the 
prefſure of 28 inches, 295 : x :: 27. 77083 : : 28 


— 295 X 27.25490 __ 


inverſely ; or, x = x. 287. 150. The 
472. ↄth part of this corrected volume is .61, 
which, multiplied by 13.5 degrees of thermome- 
trical difference, gives the ſubtractive correction 
for temperature, 8.235, leaving the actual cor- 
rected volume of air after combuſtion - 2 76 9¹5 
inches. RES, | 55 
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; tion, E C8 f A Oh 7 wg . 95 
Ditto remaining after combuſtion, © — is 
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| Volume abſorbed during combuſtion, 50.837 
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i a large balloon. A; Pl. v. 1 10, ca- 

i Fable of holding 17 or 18 pints, or about Half a 
cubical foot, having the brafs cap bede ſtrongly | 
cemented to its neck, and to- which the tube, and 3 
ſtop-cock 7g is Fred by a tight-ſerew. This ___ 

| paratus is connected by the double ſcrew repre- 

ſented ſeparately at Fig. 12. to the jar BCD, Fig... i 
10. which muſt be ſome pints larger in dimen m. 
ſions than the balloon. This jar is open at top, 
and is furniſhed with the braſs cap 5 i, and the 

ſtop- cock / m. One of theſe ſtop-cocks Is mw 35 
ſented ans at N. + Wa | 
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| We felt deterniner the: exadt/ eapaeity of tha 
balloon by filling it with water, and weighing it 
both full and empty. When emptied ef water; 


it is dried with à cloth introdueed through its 


neck de, and the laſt remains ef moiſture are 


Were by een i AE" twiee in an 


nn 


Ane inn e id 
When che weight f 405 gas is 8 be er 
tained,” this apparatus is uſed as follows: Fir 
the balloon A to the plate of an air wum. b 


; by 
means of the ſerew of the ſtop-· eo /g, which i is 


left open; the balloon is to be exhauſted as com- 
pletely as poſſible, obſerving carefully the de- 


gree of exhauſtion by means of te baronietes 


attached to the airpump. When the vacuum is 


formed, the ſtop- cock 7g is ſhut, and the weight 
of the balloon determined with the moſt ſeru⸗ 
pulous exactitude. It is then fixed to the jar 


BCD, which we ſuppoſe placed in water in 
the ſhelf of the pueumato· chemical apparatus 


Fig. 1.3 the jar is to be filled” with the gas we 
mean to weigh, and then, by opening the ſtop- 


cocks 7 ; and / m, the gas aſcends- into the bal- 
toon, whilſt the water of the ciſtern riſes at the 


ſame time into the jar. To avoid very trouble 
ſome corrections, it is neceffary, during this firſt 
part of the operation, to fink the jar in the ciſ- 


tern till the ſurfaces of the water within and 


without the jar exactly correſpond. The ſtops 
cooks: are again ſhut, and the balloon, being un- 
| Dd a - owed: 
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| ſerewed from its connection with the jar, is to 
be carefully weighed; the difference. between 
this weight and that of the exhauſted balloon is 
the Precile weight of the air or gas contained in 
the Multiply this weight by 1728, the 
Aer. &. "heed inches in a cubical foot, and 
divide the product by the number of cubical 
inches contained in the balloon, the quotient is 
the weight of a eubical foot of the * or air air ſub- 
mitted to experiment. „ 
Exact account muſt be kept of che at: 
= al height and the temperature of the thermome- 
ter during the above experiment; and from theſe 
the reſulting weight of a cubical foot is eaſily 
corrected to the ſtandards of 28 inches preſſure, , 
and 54.5 temperature, as directed in the prece - 
ding ſection. The ſmall. portion of air remain - 
ing in the balloon after forming the vacuum, 
mult. likewiſe be attended to, and this is eaſily 
determined by the barometer attached to the air- 
pump. If that barometer; for inſtance, 8 6 
At the hundredth part of the height it ſtood a 
| ; before the vacuum was formed, we conclude = 
one hundredth part of the air originally contain- 
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5 8 er in the balloon, and conſequently that 
only e of gas Was introduced from the j Br into. 
the en W „„ 


| . 
14 


4 - 
8 
E 8 4 
4 


* = 


OF CHEMISTRY. am 


. " 7 5 — py * 
1 * y = % — 4 # * x 8 * - * * : 7 
> v# : TA : kT 4 - WF . 
1 y 1 » 2 
. T4 , 4 S * ! - . 4 
£4 


Deſcription of the 8 or | Apparatu * 
| | meaſuring Caloric. 


— 


N ea or A for meaſuring 
3 the relative quantities of heat contained in 
bodies, was deſcribed by Mr de la Place and 
me in. the Memoirs of the Academy for 1780, 
p. 355- and from that * _ gays of this 
chapter are extraQted. ' 
If, after having cooled any FLOWS to Ah - 
- -zing point, it be expoſed in an atmoſphere of 
88.25 the body will gradually become heated, 
from the ſurface inwards, till at laſt it acquire 
the ſame temperature with the ſurrounding Ä air. 
But, it a piece of ice be placed in the ſame ſitua- 
tion, the circumſtances are quite different; it 
does not approach in the ſmalleſt degree towards 
the temperature of the circumambient air, but 
remains conſtantly at 32, or the temperature of - 
melting ice, till the daſt Poren of 3 ice be com- 
pletely melted. | 
This phenomenon is l explained; , 
to melt ice, or reduce it to water, it sequires to 
anne a certain e of n 
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the whole caloric attracted from the 8 | 
bodies, is arreſted or fixed at the ſurface or ex- | 


ternal layer of ice which it is employed to diſ- 


ſolve, and combines with it to form water; the 


next quantity of caloric combines with the ſe- 


cond layer to diſſolve it into water, and fo on 
ſucceſſively till the whole ice be diſſolved, or 
converted into water, by combination with calo- 
rie ; the very laſt atom ſtill remaining at its for- 


mer temperature, becauſe the caloric could ne- 
Ver penetrate ſo far, while any - > Spark 


remained to melt, or to combine with. 


pan theſe principles, if we conceive a hol- 


low ſphere of ice at the temperature of 32 


plared in an atmoſphere of 54. 5, and contain- 
ing u ſubſtance at any degree of temperature 
nove freezing ; it follows, That the heat of the 


Axternal atmoſphere cannot penetrate into the 


_ Internal hollow of the ſphere of ice; and, That 


dhe heat of che body which is placed in the hol- 


low of the ſphere-cannot penetrate outwards be- 


Jond it, but will be {topped at the internal ſur- 
face, being continually employed to melt ſuc- 


ceſſive layers of ice, until the temperature of 


the body be reduced to 32 by having all its 
ſuperabundant caloric above that temperature 
carried off to melt the ice. If the whole | wa- 


reduction of the temperature of the included 
doch to Wal be _ colleQed, the weight 
of 


_ 8 
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ok the water will be exactly proportional to he 
quantity of caloric loſt by the body, in paſſing 
from its original temperature to that of meltinę 
ice; for it is evident that a double quantity of 
caloric would have ' melted / twice: the quantity 
of ice. Hence the quantity of ice melted is a 
very exact meaſure of the proportional quantity 
of calorie employed to produce that effect, and 
conſequentiy of the quantity loſt by _— fubs. 
ſtance that could poſſibly have ſupplied it. 

1 have made this ſuppoſition, of what would 
take place in a hollow. ſphere of ice, for the pur 
| poſe of more readily- explaining the method uſed + 
in this ſpecies. of experiment, which was firſt. 
conceived by Mr de la Place. It would be dif- 
ficult to procure ſuch ſpheres of ice, and incon- 
venient to make uſe of them when got; but, by 

means of the following apparatus, we have re- 
medied that defect. I acknowledge the name 
of Calorimeter, which I have given it, as derived 
partly from Greek and partly from Latin, is in 
ſome degree open to criticiſm'z but, in matters 
of ſcience, a flight deviation from ſtrict etymolo- 
gy, for the ſake of giving diſtinctneſs of idea; is 
excuſable; and I could not derive tlie name ens 
_—_ from Greek without — too near 
; The calorimeter is repteſented i in Pl. vI. «i is | 

ents in perſpective at Fig. 1. an its, anterior 
| 'D d 4 8 
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1 is engraved at Fig: 2. And 3-3 the for- 
mer being a horizontal, and the latter a perpen- 
dicular ſection. Its capacity or cavity is di- 
vided into three parts, which, for better diſtinc - 
tion, I ſhall name the interior, middle, and ex- 


ternal cavities. The interior cavity , Fig. 4. 


into which the ſubſtances ſubmitted to experi- 
ment are put, is compoſed of a grating or cage 
of iron wire, ſupported by ſeveral iron bars; its 
opening or mouth LM, is covered by the lid 

"HG, which is compoſed of the ſame materials. 
The middle cavity 6666, Fig. 2. and z. is in- 
tended to contain the ice which ſurrounds the 


interior cavity, and which is intended to be 


melted by the caloric of the ſubſtances employed 
in the experiment. The ice is ſupported by 


the grate m m at the bottom of the cavity, 


under which is placed the ſieve 1 n. Theſe 
a are e en, in Fig. 5. and 7 
In proportion as the ice cen in the . 
Eo middle cavity is melted, by the caloric diſenga- 
ged from the body placed in the interior cavity, 
the water runs through the grate and ſieve, and 
falls through the conical tunnel ccd, Fig. 3. and 
the tube xy, into the receiver F, Fig. 1. This 
water may be retained or let out at pleaſure, by 
means of the ſtop · cock uu. The external cavity 
224 a, Fig. 2. and 3.-is filled with ice, to pre- 
vent any. effect upon the ice in the middle ca- 
e . „ vity 
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vity from the heat of the furrounding air, and 
the water produced from it is carried off through. . 
the pipe ST, which ſhuts by means of the ſtop-- 
cock r. The whole machine is covered by the 
lid FF, Fig. 7. which is made of tin, and FOR 
with oil colour, to prevent ruſt. 

When this machine is employed, the middle 
cavity 6b bb, Fig. 2. and 3. the lid GH, Fig. 4. 
of the interior cavity, the external cavity aaa a, 
Fig. 2. and 3. and the general lid FF, Fig. 7. 
are all filled with pounded ice, well rammed, 
ſo that no void ſpaces remain, and the ice of the 
middle cavity is allowed to drain. The machine 
is then opened, and the ſubſtance ſubmitted to 
experiment being placed in the interior cavity, 
it is inſtantly cloſed. After waiting till the in- 
eluded body is completely cooled to the freez- 
ing point, and the whole melted ice has drained 
from the middle cavity, the water collected in 
the veſſel F, Fig. 1. is accurately weighed. 
1he weight of the water produced during the 


experiment is an exact meaſure of the caloric 


diſengaged during the cooling of the included 
body, as this ſubſtance is evidently in a fimilar 
ſituation with the one formerly mentioned as in- 
eluded in a hollow ſphere of ice. The whole ca- 
loric diſengaged from the included body is ſtop- 
ped by the ice in the middle cavity, and that 
ice is preſerved from being affected by any other 
heat by means of the ice contained in the gene- 


8 8 but, if the . 


: 426. DL EM E N T8 on MF 
ral lid, Fi ig. 7. and in the external cavity. E 2517 


riments of this kind generally laſt from fifteen 1 to. 


twenty hours, but they are ſometimes accele- 


rated hy covering up the ſubſtance in the interior 


cavity. vith well rene as en ee 5s 


cooling. 
The ſubſtances to In e . upon are an 


in the thin iron bucket, Fig. 8. the cover of which 


has an opening fitted with a cork, into which a 
ſmall thermometer is fixed. When we uſe acids, 


or other fluids capable of injuring the metal of 
the inſtruments, they are contained in the matraſs, 
Fig. 10. which has a ſimilar thermometer in a 
| cork fitted to its mouth, and which ſtands in the 


interior cavity W _ _ nnn erer 
RS, Fig. 10. | 
Mit is abſolutely mit that there * no com- 


mu cation between the external and middle 
cavities of the calorimeter, otherwiſe the ice 
| | melted by the influence of the ſurrounding air, 
in the external cavity, would mix with the wa- 


ter produced from the ice of the middle cavity, 


which would no longer be a meaſure of the ca- 
loric loſt by the W 8 8 to e e 


ment. 1 
N atmoſphere is 


| ſe Swale above the freezing point, its 


Heat can hardly reach the middle cavity, being 
arreſted. by the ice of the cover, Fig. 7. and of 


the 


- 
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the air be under the degree of freezing, it might 


cool the ice contained in the middle cavity, by 


cauſing the ice in the external cavity to fall, in 
2 ſirſt . below. 32% It is therefore eſſen- 


tial that this experiment be carried on in a tem- 
mM ſomewhat above freezing: Hence, in 


me of froſt, the calorimeter mult be kept in an 


apartment carefully heated. It is likewiſe neceſ- 


ſary that the ice employed be not under 32?, for 
which purpoſe it muſt be pounded, and ſpread 
out thin for ſome time, in a place where the tem- 


perature is higher. 


Ihe ice of the interior cavity always r. retaing a 


certain quantity of water adhering to its ſurface, 


which may be ſuppoſed to belong to the reſult of 


the experiment; but as, at the beginning of each 


experiment, the ice is already ſaturated with as 


much water as it can contain, if any of the wa- 
ter produced by the caloric ſhould remain attach- 


ed to the ice, it is evident, that very nearly an 


equal quantity of what adhered to it before the 
experiment muſt have run down into the veſſel F 
in its ſtead ; for the inner ſurface of the ice in 
the middle cavity is yery little changed ng: the 


experiment. 


By any 3 that could be deviſed, y we 


could not Prevent the acceſs of the external air 


into the interior cavity, when the atmoſphere. - 
was at 527.07 54% The air confined in the ca- 


* . in that . ſpecifically heavier than 


ae. 
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external air, eſcapes downwards through the 


pipe x y, Fig. 3. and is replaced by the warmer 
external air, which, giving out its caloric to the 
Ice, becomes heavier, and ſinks in its turn; thus 


a current of air is formed through the ele, 5 
Which is the more rapid in Proportion as the ex- 
ternal air exceeds the internal in temperature. 


This current of warm air muſt melt a part of 


the ice, and injure the accuracy of the experi- 


ment. We may, in a great degree, guard a- 
gainſt this ſource of error by keeping the ſtop- 


cock 4 continually ſhut ; but it is better to operate 
only when the temperature of the external air 
does not exceed 39*, or at moſt 41*, for we have 
obſerved, that, in this cafe, the melting of the 


Anterior ice by the atmoſpheric air is perfeQly in- 
fenſible; ſo that we may anſwer for the accuracy 


of our experiments upon the ſpecific eat of bo- 


dies to a fortieth part. 
We have cauſed make two of the oy de- 


* Teribed machines ; one, which is intended for 
ſuch experiments as do not require the interior 


air to be renewed, is formed precifely according 


to che deſcription here given; the other, which 
anſwers for experiments upon combuſtion, reſpi- 


ration, &c. in which frefh quantities of air are 


21 indiſpenſibly neceſſary, differs from the former 
in having two ſmall tubes in the two lids, by 


which a current of atmoſpheric air may be blown | 


It 


into the interior _ of the machine. 


' OF CHEMISTRY. ag 


It is extremely eaſy, with this apparatus, to 
determine the phenomena which occur in ope- 
rations where caloric is either diſengaged or ab- 
ſorbed. If we wiſh, for inſtance, to aſcertain 
the quantity of caloric which is diſengaged from 
a ſolid. body in cooling a certain number of de- 
grees; let its temperature be firſt raiſed to 212, 
it is then placed in the interior cavity f 
Fig. 2. and 3. of the calorimeter, and allowed 
to remain till we are certain that its tempera- 
ture is reduced to 32; the water produced by 
| melting the ice 3 its cooling is collected, 


and carefully weighed; and this weight, divided 


by the volume of the body ſubmitted to experi- 
ment, and multiplied into the degrees of tempe- 
rature which it had above 320 at the commence- 


ment of the experiment, gives the proportion 


of what the A e call ſpecific 


heat. 
Fluids are "nt in proper veſſels, whoſe 
ſpecific heat has been previouſly aſcertained, and 


are operated upon in the machine in the ſame 


manner as directed for ſolids, taking care to de- 


duct, from the quantity of water melted during 
the experiment, the proportion which belongs to 
the ſpecific heat of the containing veſſel. 


If the quantity of caloric diſengaged during - 
the combination of different ſubſtances is to be 


determined, theſe ſubſtances are to be previouſ- 
I reduced to the freezing bre by keeping 
8 1 5 them 
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them a -Aifeient time ſurrounded 91th panel 
ice; the mixture is then to be made in the inner 
cavity of the calorimeter, in a proper veſſel like - 
wife reduced to 32“; and they are kept incloſed 
till che temperature of the combination has re- 
turned to the ſame degree: The quantity of wa- 

ter produeed is a meaſure of e eee 
| ged during the combination. 

To determine the quantity of Alete Alben 
| 1 during combuſtion, and during animal 
reſpiration, the combuſtible bodies are burnt, or 
the animals are made to breathe, in the inte- 
rior cavity, and the water produced is carefully 
collected. Guinea pigs, which reſiſt the effects 
of cold extremely well, are well adapted for this 
experiment. As the continual renewal of Air is 
abſolutely neceſſary in ſuch experiments, we 
blow freſh air into the interior cavity of the ca- 
lorimeter by means of a pipe deſtined for that 
purpoſe, and allow it to eſcape through another 
pipe of the ſame kind; and that the heat of this 
air may not produce errors in the refults of the 
| experiments, the tube which conveys it into the 
machine is made to paſs through pounded ice, 
that it may be reduced to 32* before it arrives at 
the calorimeter. The air which eſcapes muſt 
likewiſe be made to paſs through a tube ſur- 
| rounded with ice, included in the interior cavi- 
ty of the machine, and the water which is there 
1 _ make a mr of what is collected, 
| becauſe 


* HEWISTEY. b > 
5 part — of the ere. wh 

It is ſomewhat more difficult to determine the 
ſpecific caloric e {ontained* in the different gaſſes, 

on account of their ſmall degree of denfity ; for, 
if they are only placed in the calorimeter in 
veſſels like other Nuids, the quantity of ice melt- 
ech is fo ſmall, that the reſult of the experiment 
becomes at beſt very uncertain.” For this ſpecies 

of experiment we have cbntrired to make the 
| air pals through two metallic worms, or fpirat 
tubes; one of theſe, through which the air paf- 
ſes, and becomes heated in its way to the calo- 
rimeter, is contained in a veſſel full of boiling 
water, and the other, through which the air cir- 
culates within the calorimeter to difengage its 
caloric, is placed i in the interior cavity, FV of 
that machine. E means of a ſmall thermome- 
ter placed at one end of the ſecond worm, the 
temperature of the air, as it enters the calori- 
meter, is determined, and its temperature in 
getting out of the interior cavity is found by an- 
| other: thermometer placed at the other end of 
che worm. By this contrivance we are enabled 
to ern pr the quantity of ice melted by deter- 
minate quantities of air or gas, while loſing a 
certain number of degrees of temperature, and, 
conſequently,” to determine their ſeveral degrees 
of ſpecific calorie,” The fame apparatus, with _ 
E 3 precautions, may be e employed | 
">the Wow to 


} 
7 
1 
4 '$ « 
7 
1 
1 1 
* 
1 
* * 
1 
2 
bs 1 
* 
7 4 
=. 
1 „, 
7 
WH 
1 Y 
IT 
TY 
= 
N wt 
1 


* = % 
* HY 9 — I - c 2 >” > 5 
+ EPR. ET F . 


2 — — 
* = 


4 
1 


9 FI ———— ge 2-2 ICY od — 2 
K N — Ie L 
2 —_— - - — 1 — 4 * 


433 ELEMENTS 
. 


by the condenſation of the Meet of different 
liquids. | 

The various en which may be made 
with the calorimeter do not afford abſolute con- 
cluſions, but only give us the meaſure of rela- 
tive quantities; we have therefore to fix a unit, 
or ſtandard point, from whence to form a ſcale 
of the ſeveral reſults. The quantity of caloric 


neceſſary to melt a pound of ice has been choſen 


as this unit; and, as it requires a pound of water 


of the temperature of 167 to melt a pound of 


ice, the quantity of caloric expreſſed by our unit 
or ſtandard rennt is what raiſes a pound of wa- 
ter from 32 to 167%. When this unit is once 
determined, we have only to expreſs the quan- 
tities of caloric diſengaged from different bodies, 


by cooling a certain number of degrees, in analo- 


gous values: The following is an eaſy mode of 


Calculation for this purpoſe, 1 to one of our 
earlieſt experiments. 


We took 7 lib. 11 02. 2 gros 5 grs. of plate- | 
iron, cut into narrow lips, and rolled up, or 


expreſſing the quantity in decimals, 5. 2070319 


| libs. Theſe being heated in a bath of boiling 
| water to about 207. 5 were quickly introdu- 


ced into the interior cavity of the calorimeter : 


At the end of eleven hours, when the whole 
2 of water melted from the ice had tho- 


ughty. d drained off, we found that 1.109795 
pounds 


* 
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pounds of ice were melted. Hence, the caloric | 


_ diſengaged from the iron by cooling 175. 5 ha- 
ving melted 1. 19979 5 pounds 6f i ice, How much 


would have been melted by cooling 135? This 


queſtion gives the following ſtatement in direct 
proportion, 175.5 : 1.109795: : 135: 0.85384. 


Dividing this quantity by the weighs of the whole 
iron employed, Vir. 7. 7070319, the quofient 
o. 1109 is the quantity of ice which would have 

been melted by one pound of iron while cooling 
through 135 degrees of temperature. 


Fluid ſubſtances, ſuch as ſulphuric and nitric 
acids, &c. are contained in a matraſs, Pl. VI. Fig. 


9. having a thermometer adapted to the cork, 
with its bulb immerſed in the liquid. The matraſs 
is placed in a bath of boiling water, and when, 


from the thermometer, we judge the liquid is 


raiſed to a proper temperature, the matraſs is pla- 


ced in the calorimeter. The calculation of, the 


Products, to determine the ſpecific caloric of theſe 


fluids, is made as above directed, taking care to 
deduct from the water obtained the quantity 


which would have been produced by the matraſs 
alone, which muſt be aſcertained by a previous ex- 


periment. The table of the reſults obtained by 
| theſe experiments is omitted, becauſe not yet ſuf- 


ficiently complete, different circumſtances having 


occaſioned the ſeries to be interrupted ; it is not, 
however, loſt ſight of; and we are leſs or more 


; employed upon the ſubject every winter. 
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CHAP 
07 Mechanical 8 for the Div 1 an of 
Bodies. 


BOG Es 


N Trituration, Levigation, and Pulverization. 


HESE are, properly ſpeaking, only preli- 
minary mechanical operations for dividing. 
- and ſeparating the particles of bodies, and redu- 
cing them- into very fine powder. Theſe ope- 
rations cari never reduce ſubſtances into their 
primary, or elementary. and ultimate particles; 
they do not even deſtroy. the aggregation of bo- 
dies; for every particle, after the moſt accurate 
trituration, forms a ſmall while, reſembling the 
original maſs from 'which it was divided. The 
real chemical operations, on the contrary, ſuch 
as ſolution, deſtroy the aggregation of bodies, 
and ſeparate their conſtituent and en or 
ticles from each other. 


a 


Brittle 
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Brittle ſi Wines are reduced to powder by 
means of peſtles and mortars. - Theſe are of 
braſs or iron, Pl. I. Fig. 1.; of marble or gra- 
nite, Fig. 2.; of lignum vitze, Fig. 3:; of glaſs, 
Fig. 4 4.; of agate, Fig. 5.; or of porcelain, 
Fig. 6. The peſtles for each of theſe are repre- 


_ - ſented in the plate, immediately below the mor- 


tars to which they reſpectively belong, and are 
made of hammered iron or braſs, of wood, 
glaſs, porcelain, marble, granite, or agate, 
according to the nature of the ſubſtances they 


are intended to triturate. In every laboratory, 


it is requiſite to have an aſſortment of theſe 
utenſils, of various fizes and kinds: Thoſe of 
porcelain and glaſs can only be uſed- for- rub. 
bing ſubſtances to powder, by a dexterous uſe. 
of the peſtle round the ſides of the mortar, as it 
would be eaſily broken by reiterated blows of | 
me peſtle. TREE 

The bottom of mortars ought te to be made in 
form of à hollow ſphere, and their ſides Thould 
have ſuch a degree of inclination as to make 
the ſubſtances they contain fall back to the bot 


tom when the peſtle is lifted, but not ſo perpen- 


dicular as to collect them too much together, 
otherwiſe too large a quantity would get below 
the peſtle, and prevent its operation. For this 
reaſon, likewiſe, too large a quantity of the ſab- 
ſtance to be powdered ought not to be put into 
S- the mortar at one time; and we muſt from 

| E e 2 | time 
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time to time get rid of the particles already re- 
duced to powder, by means 06s ſieves to be af. 
terwards deſcribet. 

The moſt uſual method of levigation is by | 
means of a flat table ABCD, Pl. I. Fig. 7. made 
of porphyry, or ſome other ſtone of ſimilar hard- 
neſs; on this the ſubſtance to be reduced to 
powder is ſpread, and is then bruiſed and rub- 
bed by a muller M, of the ſame hard materials, 
the bottom of which is made a ſmall portion of 
a large ſphere; and, as the muller tends conti- 
F- nually to drive the ſubſtances towards the ſides of 
the table, a thin flexible knife, or ſpatula of iron, 
horn, wood, or ivory, is uſed for bringing them 
back to the middle of the ſtone. | 

In large works, this operation is e | 
by means of large rollers of hard ſtone, which 
turn upon each other, either horizontally, in the | 
way of corn-mills, or by one vertical roller 

turning upon a flat · ſtone. In the above opera- 
tions, it is often requiſite to moiſten the ſub- 


ſtances a little, to en, the fine . from 


flying off. _ 
_ :: There are many bodies oo cannot Tar re- 
duced to powder by any of the foregoing me- 
thods; ſuch are fibrous ſubſtances, as woods, 
ſuch ſubſtances as are tough and elaſtic,” as the 
horns of animals, elaſtic gum, &c. and the mal - 
leable metals, which flatten - under the peſtle, 
- inſtead of being reduced to powder. For redu- 


DL ba 
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; King the h to ewes; raſps, as in Pl. I. Fig. 

8. are employed ; files of a finer kind are uſed 

for horn; and ſtill fivers. PL. L 1 55 9. and 10. 

for ls; 

Some of the metals, though not brittle enough 
to powder under the peſtle, are too ſoft to be 
filed, as they clog the file, and prevent its opera- 
tion. Zinc is one of theſe, but it may be pow- 
dered when hot in a heated iron mortar, or it 
may be rendered brittle, by alloying it with a 
mall quantity of mercury. One or other of theſe 
methods i is uſed by fire work makers for produ- 

cing a blue flame by means of zinc. Metals may 

be reduced into grains, by pouring them when 

melted into water, which method ſerves very well 
when they are not wanted in fine powder. 

Fruits, potatoes, &c. of a pulpy and fibrous 
nature, may. be reduced to pulp by means of the 
h Pl. I. Fig. 11. 

The choice of the different ſubſtances of which 
theſe" inſtruments are made is a matter of 1 impor- 
ance; braſs or copper are unfit for operations 
upon ſubſtances to be uſed as food or in pharma- 
cy; and marble or metallic inſtruments muſt not 
be uſed for acid ſubſtances; hence mortars of 
very Hard Wood, and thoſe of porcelain, granite, 
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8 „ e the 3 operations, ample 
E | For. reducing bodies to powder, is capable of pro- 


ducing it of an equal degree of fineneſs through- 


out; the powder obtained by the longeſt. and 
moſt accurate trituration being ſtill an aſſem- 


plage of particles of various ſizes. The coarſer 


of theſe are removed, ſo as only to leave the 
finer and more homogeneous particles, by means 
of ſieves, Pl. I. Fig. 12, 13, 14, 16. of different 


fineneſles, adapted tothe particular purpoſes they 


are intended for; all the powdered matter 

- which is larger than the interſtices of the ſieve 
remains behind, and is again ſubmitted to the 
paeſtle, while the finer paſes through. The fieve | 
Fig. 14- is made of hair-cloth, or of ſilk-· gauze; 
and the one repreſented Fig. 13. is of parch- 
by merit. pierced with round holes of a proper ſize ; 
this latter is employed in the manufacture of 
gun- powder. When very ſubtile or valuable 
materials are to be ſiſted, which are eaſily 
diſperſed, or when the finer parts of the 3 
may be hurtful, a compound ſieve, Fig. 15. 
"ak uſe 5 e confiſts of the ſieve ABCD, 5 


— 
— 
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ic «th a lid EF, and retblver GH: theſe Ame | 
parts are repreſented as HR together for uſe, 


2 Fig. 14. 


Pere 8 3 method of procuring powders of 
an uniform fineneſs, conſiderably more accu- 
rate than the ſieve; but it can only be uſed 
with ſuch ſubſtances as are not acted upon bß 
water. The powdered ſubſtance is mixed and 
Agitated with water, or any other convenient 
fluid; the liquor is allowed to ſettle for a few 
moments, and is then decanted off; the coarſeſt 
powder remains at the bottom of the veſſel, and 55 
the finer paſſes over with the liquid. By re- 
peated decantations in this manner, various ſe- 
diments are obtained of different degrees of 
fineneſs; the laſt ſediment, or that which re- 
mains longeſt ſuſpended in the liquor, being the 
fineſt. This proceſs may likewiſe be uſed with 
advantage for ſeparating ſubſtances of different 
degrees of ſpecific gravity, though of the fame 
fineneſs; this laſt is chiefly employed in mining, 


for ſeparating the heavier metallic ores from the 


lüghter earthy mutters with which 80 are mix- 


ew 
In POTTY 83 pans and jugs of glad | 


or earthen-ware, are employed for this operation; 


ſometimes, for decanting the liquor without dif. 
urbing the ſediment, the glaſs ſyphon ABCHI, 
Pl. II. Fig. 11. is uſed, which may be ſupported 
e of the perforated board DE, at the 
| Sad ic e 2 


5 e LEW LE MEN T I 
rover depth in the veſſel FG, to draw off al 


ide liquor required into the receiver LM. "The 
| principles and application of this uſeful inſtru- 
| ment are ſo well known, as to need no explana» 
* . 15 
4 
Z | 
| F 


o Filtration. ; 


| CA filtre is a „tie of very fine 8006 which i "uf 
3 een to the particles of fluids, but through 
' which the particles of the fineſt powdered folids 
are incapable of paſling ; hence its uſe in ſepara- 
| ting fine powders from ſuſpenſion in fluids. In 
| pharmacy, very cloſe and fine woollen cloths are 
| chiefly uſed for this operation; theſe are com- 
monly formed in a conical ſhape, Pl. II. Fig. 2. 
| © which has the advantage of uniting all the liquor 
| which drains through into a point A, where it 
may be readily collected in a narrow mouthed 
veſſel. In large pharmaceutical laboratories, this | 
filtring bag is ſtretched —_ a wooden. 5 5 
Y l. þ 
Poor the purpoſes of ende, as & iy went = 
11 Gite to have the filtres perfectly clean, unſized 
5 . mann cloth or flannel; 
7 TEN through | 


— 


5 
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through: this ſubſtance, no ſolid body, however 


. finely it be powdered, can penetrate, and fluids 
percolate through it with the greateſt readineſs, 
As paper breaks eaſily when wet, various me- 


thods of ſupporting it -are uſed according to cir- 
cumſtances. When a large quantity of fluid is 
to be filtrated, the paper is ſupported by the 


frame of wood, Pl. II. Fig. 3. ABCD, having a 
piece of coarſe cloth ſtretched over it, by means 
of iron-hooks: This cloth. muſt be well cleaned 


* * * = 
. 


each time it is uſed, or even new cloth muſt be 
employed, if there is reaſon to ſuſpect its being 
- impregnated with any thing which can injure the 
ſubſequent operations. In ordinary operations, 


where moderate quantities of fluid are to be fil- 


trated, different kinds of glaſs funnels are uſed 
for ſupporting the paper, as repreſented Pl. II. 
Fig. 5. 6. and 7. When ſeveral filtrations muſt 
be carried on at once, the board or ſhelf AB, 


Fig. 9. ſupported upon | ſtands C and D, and 


Pierced with round holes, is very convenient for 
containing the tunnels. 


Some liquors are ſo. chick and: . as 


not to be able to penetrate through paper with. 


aut ſome previous preparation, ſuch as clarifica- 
tion by means of white of eggs, which, being 


mixed with the liquor, coagulates when brought 
to boil, and, entangling the greater part of the 


impurities of the liquor, riſes with them to the 


Aarfase in the ſtate gt ſcum. Spiritous * 
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may "TY clarified in the Ann banner by means 
of iſinglaſs diſſolved in water, which coagulates 
| 3 the ow of the — e. the aſſiſtance 


- by moſt of the edu are 33 by diſtil- 


; Son, and are conſequently clear, we have rarely 
any occaſion to filtrate them; but if, at any time, 


concentrated acids require this operation, it is im- 


Poſſible to employ paper, which would be corrod- 
de and deſtroyed by the acid. For this purpoſe, 
pPounded glaſs, or rather quartz or rock · cryſtal, 


broke in pieces, and groſsly powdered, anſwers 
very well; a few of the larger pieces are put in 


the neck of the funnel, theſe are covered with 


the ſmaller pieces, the ſiner powder is placed over 


all, and the acid is poured on at top. For the 


ordinary purpoſes of ſociety, Tiver-water . is fre- 
quently filtrated by means: of clean waſhed ſand, 


to ſeparate its impurities, or by means of certain 


Porous ſtones, called filtering ney; cut aa 
"convenient form. | | | 


4 
7 A PAT... 


E operation is often cubſtituted; Inſtead of 


en, for e ſolid 151 which are 


1 | 


or CHEMISTRY. 4 44 


diffuſed 1 e Theſe are allowed to | 
ſettle in conical veſſels, ABCDE, Pl. II. Fig. 1 
the diffuſed matters gradually ſubſide, and the 


clear fluid is gently poured off. If the ſediment | 


| 'be extremely light, and apt to mix again with the 
fluid by the ſlighteſt motion, the ſyphon, Fig. 11. 
is uſed, inſtead of decantation, for 7 off 
; the clear fluid. 58 | 
In experiments, where the weight of the pre- 
| cipitate muſt be rigorouſly aſcertained, decanta - 
tion is preferable to filtration, providing the preci- 
Pitate be ſeveral times waſhed in a conſiderable 
proportion of water. The weight of the precipi- 
tate may indeed be aſcertained, by carefully 
_ weighing the filtre before and after the operation; 
but, when the quantity of precipitate is ſmall, tlie 
different proportions of moiſture retained by the 
Paper, in a greater or leſſer degree of exſiccation, 
may prove a material ſource of error, which ought 
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07 cena! Me eans for Poke” the Particles 5 
Bodies from each other, without Decompoſ "tion, : 


and oy —_ them again. 


a ↄqö—k — — nn Ir OC ——¼d —— — 
Fl 


f 1* Have 8 ſhower Sa ht are two me - 
thods of dividing the particles of bodies, the 
mechanical and chemical. The former only ſe- 
parates a. folid maſs into a great number of 
Amaller maſſes; and for theſe purpoſes various 
| Jpecies of Javed are employed, according to cir- 
cumſtances, ſuch as the ſtrength of man or of 
2 the weight of water applied through 
the means of hydraulic engines, the expanſive '_ 
power of ſteam, the force of the wind, &c. By 
all or any of theſe mechanical powers, however, 
we can never reduce ſubſtances into powder be- 
yond a certain degree of fineneſs ; and the ſmalleſt 
particle produced in this way, though it ſeems very 
minute to our organs, is ſtill in fact a mountain, 
when compared with the ultimate —y 
particles of the pulyerized ſubſtance. 

The chemical agents, on the contrary, divide 
bodies into- their primitive particles. If, for in- 
"Nance, a neutral ſalt be acted upon by theſe, it 
* e as far as is umn without craling 

to 


or CHEMISTRY. as: 

to be 2 neutral fleet In this Chapter, 1 mean to 
give examples of this kind of diviſion of bodies, 
to which I ſhall add Towne account of the WN 
e bs | 25 k 8 


8 
* . 
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"In Genes M hes terms oF A 
and diſſolution have long been confounded, and 
have very improperly been indiſcriminately em- 
ployed for expreſſing both the diviſion of the 
particles of a ſalt in a fluid, fuch as water, and 
| the, diviſion of a metal in an acid. A few re- 

flections upon the effects of theſe two opera- 
tions will ſuffice to ſhow that they ought not 
to be confounded together. In the ſolution of 
-falts, the faline particles are only ſeparated from 
each other; while neither the ſalt nor the water 
are at all decompoſed; for we are able to recover 
both the one and the other in the ſame quantity 

as before the operation. The ſame thing takes 
| place in the ſolution of reſins in alkohol. 25 
ring metallic diſſolutions, on the contrary, ; WS 
5 decompoſition, either of the acid, or of the wa- 
ter which dilutes it, "always takes place; 5 
EW 4 2 a with n, and is changed | 
; | | | into 


5 u 


e an 2550 and a FRE Abet i 8 
0 gaged; ſo that in reality none of the ſubſtan- 
does employed remain, after the operation, in the 
fame ſtate they were in before. This article is 


. 


ona confined to the conſideration of ſolu- | 


To: underſtand properly Aer aſs * FRY 


ring the ſolution of ſalts, it is neceſſary to know, 
that, in moſt of theſe operations, two diſtin& 
effects are complicated together, viz. ſolution by 
water, and ſolution by caloric ; and, as the ex- 


planation of moſt of the os of ſolution _ 


depends upon the. diſtinction of theſe. two cir- 


qunſtances,: 1 ſhall enlarge a little upon, their na- 


* 
Nitrat of a: aſnally called nitfe or galt ⸗ 5 


petre, contains very little water of cryſtalliza- 


tion, perhaps even none at all; yet this ſalt li- 


quifies in a degree of heat very little ſuperior to 


dat of boiling water. This liquifaction cannot 


therefore be produced by means of the water of 
cryſtallization, but in conſequence of the ſalt be- 
ing very fuſible in its nature, and from its paſſing | 
from the. ſolid to the liquid ſtate of aggregation, 


when but a little raiſed above the temperature of 
boiling water. All falts-are in this manner ſuſ- 
ceptible of being liquified by caloric, but in 
higher or lower degrees of temperature. Some 
of theſe, as the acetites of potaſn and ſoda, li- 


quify with a very moderate heat, while others, 
; = f : : OT 1 7 a 48 # | 


; . 


or CHEMISTRY. - wt 


9 falphat of potaſh, or of lime, & c. require the 
ſtrongeſt fires we are capable of producing. This 


7 liquifaction of ſalts by caloric produces exactly 


the ſame phenomena with the melting of ice; it 
is accompliſhed in each ſalt by a determinate de- 
gree of heat, which remains invariably the ſame ' 

85 during the whole time of the liquifaction. Ca- 
a employed, and becomes fixed during the 
melting of the ſalt, and is, on the contrary, dif-. - 
engaged when the falt coagulates. Theſe are 
3 general phenomena, which univerſally occur du- 


ring the paſſage of every ſpecies of ſubſtance from 


the ſolid to the fluid ſtate. of aggregation, nm 


tomy fluid to ſolid.” a 
Theſe phenomena, ariſing from ſolution. by 


i 5 are always leſs or more conjoined with, I 


- thoſe which take place during ſolutions in water. 


We cannot pour water upon a ſalt, on purpoſe 


to diſſolve it, without employing a compound 
ſolvent, both water and caloric ; hence we may 


diſtinguiſh ſeveral different caſes of ſolution, ac- 
cording to the nature and mode of exiſtence of 


each ſalt. If, for inſtance, a falt be difficulty 


ſoluble in water, and readily ſo by caloric, it 
evidently follows, that this ſalt will be ſcantily 


ſoluble in cold water, and conſiderably. in hot | 


water; ſuch is nitrat of potaſh, and more eſpe- 
cially oxygenated muriat of potaſh. If another 
falt be little ſoluble both in water and caloric, 
the difference of its ſolubility in cold and warm 


water - 


—.— 2 - — — 2 — 
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water wilt be very ccf üble; 5 ſulphat of 
me is of this kind. From theſe conſiderations, 
it follows, that there is a neceſſary relation be- 
tween the following circumſtances ; tlie ſolubili- 
ty of a ſalt in cold water, its folubility in boil- 
ing water, and the degree of temperature at 
which the ſame falt liquifies by caloric, unaſſiſted 
by water; and that the difference of ſolubility in 
hot and cold water is ſo much greater in propor- 
tion to its ready ſolution in caloric, or in propor- 
tion to its ſuſceptibility of e in a low de- 
gree of temperature. | 
The above is a general view-of folution ; but, 
for want of particular facts, and faficiently ex- 
act experiments, it is ſtill nothing more than an 
approximation towards a particular theory. The 
means of completing this part of chemical ſcience 
is extremely ſimple ; we have only to aſcer- | 
tain how much of each ſalt is diffolved by a cer- 
tain quantity of water at different degrees of 
temperature; and as, by the experiments pu- 
bliſhed by Mr de la Place and me, the quantity 
* of caloric contained in a pound of water at each 
ö degree of the thermometer is aecurately known, 
it will be very eaſy to determine, by ſimple ex- 
4 » , periments, the proportion of. water and caloric - 
13 . for ſolution by each ſalt, what quanti- 
ty of caloric is abſorbed by each at the moment 
of liquifaction, and how much is diſengaged at 


_ the moment of os aca Hence the reaſon 
why 


VER 
me” + 


* 


— 


Or Cura s n Et - > 


x why falts are more i ſoluble in hot than 
in cold water is perfectly evident. In all ſolu- 
tions of ſalts caloric is employed; when that is 

furniſhed intermediately from the ſurrounding 
bodies, it can only arrive ſlowly to the ſalt; 
whereas this is greatly accelerated when tlie re- 
quiſite caloric exiſts rowdy combined with the wa- 
ter of ſolution. ' 

In general, the ſpecific ponvity of waters 4 aug- 7 

Wen by holding ſalts in ſolution; but tfiere 
are ſome exceptions to the rule. Same time 
hence, the quantities of radical, of oxygen, and 
of hafe,; which: conſtitute each neutral ſalt, the 
quantity of water and caloric neceſſary for ſolu - 
tion, the increaſed: ſpecific gravity communicated ' 
to water; and the figure of the elementary parti- 
cles of the cryſtals,” will all be accurately known. 
From theſe all the circumſtances and phenomena 
of cryſtallization will be explained, and hy theſe 
means this part of chemiſtry will be completed. 


Mr Seguin has formed the plan of a ; thorough b 


inveſtigation of this kind, 1 he 1 is e 
| capable of executing. 
The ſolution of falts in water F enquires no per 
ticular apparatus; {mall glaſs phials of different 
ſizes, Pl. II. Fig. 16 16. and 17. pans of earthen- 
ware, A, Fig. 1. and 2. long-necked matraſſes, 
Fig. 14. and pans or baſons of copper or of ſil- 
ver, Fig. 13. and THe, anſwer vary well for theſe 
operations. „%%% XT 0 
een rr 5 SECT. 
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This: is an operation 5004 in 8 — 
es for ſeparating ſubſtances which are 
ſoluble in water from ſuch as are inſoluble. The 
large vat or tub, Pl. II. Fig. 12. having 2 hole 
D near its bottom, containing a wooden · ſpigot | 
and foſſet, or metallic ſtop-eock DE, is generally 
uſed for this purpoſe. - A thin ſtratum of ſtraw 


is placed at the bottom of the tub; over this, 


the fubſtanee to be lixiviated is laid and covered 
by a cloth, then hot or cold water, according to 
the degreee of ſolubility of che ſaline matter, is 
poured on. When the water is ſuppoſed to have 
diſſolxed all the ſaline parts, it is let off by the 
ſtop-· cock; and, as ſome of the water charged 
with ſalt neceſſarily adheres to the ſtraw and in- 
ſoluble matters, ſeveral freſh quantities of water 
are poured on. The ſtraw ſerves to ſecure a 
proper paſſage for the water, and may be com- 

pared to the ſtraws or glaſs rods uſed in filtrat- 
ing, to keep the paper from touching the ſides. 
af the funnel. The cloth which is laid over the 
matters under a Preventa the water from 


e 


making a kollow in thelp ſubſtances where it-is * 
poured on, through which it might eſcape with- 


out acting upon the whole maſs. | 
This operation is leſs or more imitated i in che- 


mical experiments; but as. in theſe, eſpecially 


with analytical views, greater exactneſs is re- 
quired, particular precautions muſt be employed, 
ſo as not to leave any ſaline or ſoluble part in the 
reſiduum. More water muſt be employed than 
in ordinary lixiviations, and the ſubſtances ought 
to be previouſſy ſtirred up in the water before 
the clear liquor is drawn off, otherwiſe the whole 
maſs might not be equally lixiviated, and ſome 
parts might even eſcape altogether from the ac- 


tion of the water. We muſt likewiſe employ 


freſh partions of water in conſiderable quantity, 
until it comes off entirely free from ſalt, which 
we may aſcertain by means hank 9 e 
formerly, deſcribed. :. ; 

- ts experiments with mall quantities, this ope - 
ration is conveniently performed in jugs or ma- 
traſſes of glaſs, and by filtrating the liquor through 5 
paper in a glaſs funnel. When the ſubſtance is in 
larger quantity, it may be lixiviated in a kettle 
of boiling-water, and filtrated through paper ſup- 
ported by cloth in the wooden frame, Pl. II. Fig. 
3. and 4.; and in operations in the 15 way, 
Ws tub e 8 Kun be uſed. 
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1 from each other, of Which one at leaſt 
muſt be fluid, and whoſe degrees of volatility are 
conſiderably different. By this means we obtain 
à falt, which has been chiſſolved in water; in its 
concrete form; the water, by heating, becomes 
ombined with ae which renders it volatile, 


while the particles of the ſalt being brought near- 


er to each other, and within the ſphere of e 


mutual attraction, unite into the ſolid ſtate. 


As it was long thought that the air had WY 


Uifluence — hes 3 of” "NOR" have. grind 


$ this ee has ü There certainly is 


4 conſtant flow” evaporation from fluids expoſed 
to the free air ; and, though | this ſpecies of eva- 
poration way | 'be conſidered in ſome degree as 2 


PDD 


e ch e panics this pro- 


dels; hence we may conſider this gradual eva- 
poration as a e folution 2 58 E Pty in 


air, 


air, and EPs in 3 But he: evaporation. 
which takes place from a fluid. kept continually | 
boiling, is quite different i in its nature, and in ĩt 
the evaporation produced by the action of the 
air is exceedingly inconſiderable in compariſon. 
. with that which is occaſioned by caloric. , This 
latter ſpecies may be termed vaporization. rather 
than evaporation. : This proceſs is not accelera- 
ted in proportion to the extent of evaporating 
furſace, but in proportion to the quantities. of 
_ caloric which combine with, the fluid. Too free 
a current of cold air is oſten hurtful to this pro- 
ceſs, as it tends to carry off caloric from the wa- 
ter, and conſequently retards its converſion into 
vapour. Hence there is no inconvenience pro- 
duced by covering, in a certain degree, the veſ-- 
ſels in which liquids are evaporated by continual 
boiling, provided the covering body be of ſuch 
a nature as does not ſtrongly draw off the calo- 
ric, or, to uſe an expreſſion of Dr Franklin as, 
provided it be a bad conductor of heat. In this 
caſe, the vapours eſcape through ſuch opening 
as is left, and at leaſt as much is evaporated, 
frequently more than when free acgels is allowed 
to the external air. | 
As during evaporation. the did 1 off by 
peo is entirely loſt, being ſacrificed for the 
fake of the fixed. ſubſtances; with, which it was 
cCambined, this proceſs is only employed where | 
* fluid 2 is of {mall value, as water, for N 1 
EE FFF But, 
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But, when the fluid is ef dre conſeguenes, we 
have recourſe to diſtillation, in which proceſs we 
preſerve both the fixed ſubſtance and the volatile 
fluid. The veſſels employed for evaporation are 
baſons or pans of copper, filver, or lead, Pl. II. 


Fig. 13. and 15. or capſules of glaſs, porcelain, 


or ſtone- ware, Pl. II. A, Fig. 1. and 2. Pl. III. 
Fig. 3. and 4. The beſt utenſils for this pur- 
poſe are made of the bottoms of glaſs retorts and 
matraſſes, as their equal thinneis renders them 
more fit than any other kind of glais · veſſel for 
bearing a briſk fire, and ſudden e of | 
heat and cold, without breaking. Bo 

As the method of cutting theſe glaſs veſſels i is 
no where deſcribed in books, I ſhall here give a 
deſcription of it, that they may be made by che- 
miſts for themſelves out of ſpoiled retorts, -ma- 
traſſes, and recipients, at a much cheaper rate 
than any which can be procured from glais ma- 
nufacturers. The inſtrument, Pl. III. Fig. 5. con- 
filling of an iron ring AC, fixed to the rod AB, 
having a wooden handle D, is employed as fol- 
lows: Make the ring red hot in the fire, and put 
it upon the matraſs G, Fig. 6. which is to be 
cut; when the glaſs is ſufficiently heated, throw 


on a little cold water, and it will generally break 


cxattly at the circular line heated by the ring.” 
Small flaſks or phials of thin glaſs are e 


: ing good veſſels for evaporating ſmall quantities 


of, fluid; 1 are Wy, 9 and ſtand the fire 


785 . an 5 e 
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— One or more of theſe may At pla- 
ced upon a ſecond grate above the furnace, Pl. 
HI. Fig. 2. where they will only experience a 
15 gentle heat. By this means a great number of 
experiments may be carried on at one time. A 
glaſs retort, placed in a fand-bath, and covered 
with a dome of baked earth, Pl. III. Fig. 1. an- 
fwers pretty well for evaporitions ; but in this 
way it is always conſiderably flower, and is even 
| liable to accidents; as the ſand heats unequally, If. 
and the glaſs cannot dilate in the ſame unequal Ii 
manner, the retort is very liable to break. Som- I 
times the ſand ſerves exactly the office of the 
iron ring. formerly mentioned; for, if a fingle _ 
drop of vapour, condenſed into liquid, happens _ 
to fall upon the heated part of the veſſel, i 
breaks circularly at that place. When a very 1. 
intenſe fire is neceſſary, earthen crucibles may be 
uſed; but we generally uſe the word evaporation 
to expreſs what i is produced by. the temperature 
.of _ water, or not 8 e . 


1 


— CA 
! 


re 

—— 

ID K 
5 


go 


wo— * - z *. . 
= ds” 4 b . 
* - 2 
& : " N | 
SS. - g — 
- £ / 
— . 
4 


4 


pe ; 6 7 1 a 
* * » * 4 
19 =. 
838 6 — * P 7 
Uh *. ; Des 
& 8: } 
. "4 * « 


EI 
* 
—ͤ—ũ6— — — 


ny 
— 


en — ä ũ —ñ—ę—ñ 

| - 

r . 
F > 2% 2 


— 
TD — 


{1} 73 £44 £4 
F ; 


: " 
” . 2 „ „ per? 
N 4 ; 4 4 + 
44a SI 4 F 
- 
CNS AE 7 5 ien : 1 14 "I 
© a #4 $24. 4 wa * 4 # 9 A 4 $3 F & 2 % . # 5 # 
. : + 
\ 1 
. — 2 =) 
4 £ . 1% 


F 
- + . * * 
1 1 4 , 
o — 1 _ 4 by 3 6 5 ” : " 4 {4 * 


13 this proceſs. "ths. 8 parts Þ x A FA 
body, ſeparated from each other by the inter- 
vention of a fluid, are made to exert the mutual 
attraction of aggregation, ſo as to coaleſce and 
reproduce a. ſolid maſs. When the pa cles of 
a body are only ſeparated by caloric, and the 

| ſubſtance 1 is thereby retained in the liquid ſtate, 
all that is neceſſary for making it cryſtallize, is to 
remove a part of the caloric which i 
8 its particles, or, in other words, 

| If this refrigeration be 'flow, and t 
3 5 at the ſame time left at reſt, its par cles al- | 
ſume a regular arrangement, and cryſtallization, 


q 5 properly fo called, takes place; but, if the re- 


frigeration is made rapidly, or. if the liquor be 
agitated at the moment of its paſſage to the con- 
crete ſtate, the e is 2 and 
confuſed. . 5 8 
The ſame phenomena occur with watery ſolu- ü 
tions, or rather in thoſe made partly in water, 
and partly by caloric. So long as there remains 
a ſufficiency of water and caloric to keep the 
particles of the body aſunder beyond the ſphere 


. 
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of their. mutual attraction, the ſalt remains in 


the fluid ſtate; but, whenever either caloric or 
water is not preſent. in ſufficient quantity, and 
the attraction of the particles for each other be- 
comes ſuperior to the power which keeps them 
aſunder, the ſalt recovers its concrete form, and 
the cryſtals produced are the more regular in pro- 
portion as the evaporation has been ſlower and 
more tranquilly performed. HE 
All the phenomena we 3 mentioned 
25 taking place during the ſolution of ſalts, oc- 


85 cur in a contrary ſenſe during their cryſtalliza- 


tion. Caloric is diſengaged at the inſtant of 
their aſſuming the ſolid ſtate, which furniſhes 
an additional proof of falt being held in ſolu- 
tion by the compound action of water and ca- 
loric. Hence, to cauſe ſalts to cryſtallize which : 
realy liquify by means of caloric, it is not ſuf- 
ficient to carry off the water which held them 
in ſolution, but the caloric. united to them muſt 
likewiſe be removed. Nitrat of potaſh, oxyge- 
nated muriat of potaſh, alum, ſulphat of 0 
&c. are examples of this circumſtance, as, 
make theſe ſalts cryſtallize, refrigeration muſt be | 
added to evaporation. Such ſalts, on the con- 
trary, as require little caloric for being kept in 
ſolution, and which, from that eircumſtance, 
are almoſt equally ſoluble in cold and warm 
Water, are eryſtallizable by {imply carrying off 
| * Water which: Hole: them i in e | 
even 
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even recover their ſolid ſtate in "boittig water 3 5 


ſuch are fulphat of lime, muriat oF os and of 
ſoda, and ſeveral others. 
The art of refining re Aon upon 


= theſe properties of ſalts, and upon their different 


degrees of ſolubility in hot and cold water. This 


falt; as produced in the manufactories by the 


firſt operation, is compoſed of many different 
falts; ſome are deliqueſcent, and not ſuſceptible 


of being cryſtallized, ſuch as the nitrat and mu- 

riat of lime; others are almoſt equally ſoluble 
min hot and cold water, as the muriats of potaſh 

andd of ſoda; and laſtly, the faltpetre, or nitrat 
of potaſh, is greatly more ſoluble in hot than it 
is in cold water. The operation is begun by 
pouring upon this mixture of ſalts as much wa. 
ter as will hold even the leaſt ſoluble, the mu- 


riats of ſoda and of potaſh, in ſolution ; fo long 
as it'is hot, this quantity readily diffolves all the 


by faltpetre, but upon cooling, the greater part of 


this ſalt ' cryſtallizes, leaving about a ſixth part 
remaining diffolved, and mixed with the nitrat 


of lime and the two muriats. The nitre obtain- 


ed by this proceſs is ſtill ſomewhat impregnated 


Vith other ſalts, becauſe it has been cryſtallized 
from water in which theſe abound: It is com- 


pletely purified from theſe by a ſecond ſolution 


in a ſmall quantity of boiling water and fecond | 
Cryſtallization. The water remaining after theſe 
7 EPs of nitre is al loaded with a mix- 


ture 


J 


. 
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ture of ſaltpetre, and other ſalts I by farther eva- 
poration, crude ſaltpetre, or rough-petre, as the 


workmen call it, is procured from it, and this 
is purified by two "ret enten and cryſtalliza- 


tions. 
The nts cantly falts which ad not 


contain the nitric acid are rejected in this ma- 


8 nufacturc; - but thoſe which conſiſt of that acid 
neutralized by an earthy baſe are diſſolyed in 
water, the earth is precipitated by. means of pot- 


ah, and allowed to ſubſide ; the clear liquor is 


then decanted, evaporated, and allowed to cryſ- 


tallize. The above management for refining | 
8 ſaltpetre may ſerve as a general rule for ſepa- | 


rating ſalts from each other which happen to 


be mixed together. The nature of each muſt 


be conſidered, the proportion in which each diſ- 
ſolves in given quantities of water, and the dif- 
ferent ſolubility of each in hot and cold water. 


If to theſe we add the property which ſome ſalts 


poſſeſs, of being ſoluble in alkohol, or in a mix- 


ture of alkohol and water, we have many re- 

ſources for ſeparating ſalts from each other by 
means of cryſtallization, though it muſt be al- 
lowed, that it is extremely difficult to render this 


ſeparation perfectly complete. 
Ihe veſſels uſed for cryſtallization are - 
| 5 earthen ware, A, Pl. II. Fig. 1. and 2. and 


large flat diſhes, Pl. III. Fig. 7. When a ſaline 
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int the heat of the 3 with free acceſs of 
Ar, veſſels of ſome depth, Pl. III. Fig. 3- muſt 
be employed, that there may be a conſiderable 


body of liquid; by this means the cryſtals pro- 


| duced are of conſiderable ſize, and eee 
regular in their figure. 


Every ſpecies of ſalt cryſtallizes 3 in a pocaliar 


Fs form, and even each falt varies in the form of 


its cryſtals according to circumſtances, , which 
take place during cryſtallization. - We. muſt not 


fre om thence conclude that the faline particles of pee 
each ſpecies are indeterminate in their figures: 


The primitive particles of all bodies, eſpecially 


of ſalts, are perfectly conſtant in their ſpecific 
forms; but the cryſtals which form in our ex- 


periments are compoſed of congeries of minute 
particles, which, though perfectly equal in ſize 


and ſhape, may aſſume very diſſimilar arrange- : 


ments, and conſequently produce a a vaſt variety 5 


= regular forms, which have not the ſmalleſt 5 
Fo apparent reſemblance to each other, nor to the 
original cryſtal. * This ſubject has been very ably 
treated by the Abbe Hatiy, in ſeveral memoirs 


preſented to the Academy, and in his work up- 
on the ſtructure of cryſtals : It is only neceſſary 


to extend generally to 6 claſs of falts the princi- p 


ples he has e . 0 ſome ane: = 
Kones, 
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As diſtillation — two diſtin abate: to ac- 


compliſh, it 8 diviſible into ſimple and com- 


pound; and, in this ſection, I mean to confine / 
myſelf entirely to the former. When two bo- | 


* of which one is: more volatile than the 


: other, or has more affinity to caloric, are fub- | 
mitted, to diſtillation, our intention is to ſepa. 
rate them from each other: The more volatile 


ſubſtance aſſumes the form of gas, and is after- 
wards condenſed by refrigeration in proper veſ- 


ſels. In this caſe diſtillation, like evaporation, 
becomes a ſpecies of mechanical operation, which 
ſeparates two ſubſtances from each other age 


decompoſing or altering the nature of either. 


evaporation, our only object 1s, to preſerve 5 25 
KY 


fixed body,. without: paying any regard to 
volatile matter; ; tema in een, our Fm 


„ 


the one 7 the 9 Hence, Aae diſtillation 


is nothing more than evaporation rodent in 
cloſe \ veſſels. 


The moſt be altes veſſel is a ſpecies 
of 
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of bottle or matraſs, A, Pl. III. Fig. 8. which 1 
been bent from its original form BC to BD, and 
which is then called a retort; when uſed, it is 
placed either in a reverberatory furnace, Pl. XIII. 
Fig. 2. or in a ſand bath under a dome of baked 
earth, Pl. III. Fig. 1. Jo receive and condenſe 
the products we adapt a recipient, E, Pl. III. Fig. 
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9. which is luted to the retort. 


Sometimes, more eſpecially in pharmaceutical | 
operations, the glaſs or ſtone ware eucurbit, A 
Vith its capital B, Pl. III. Fig. 12. or the glaſs 
1 alembic and capital, Fig. 1 J. oK. one piece, Is 
employed. This latter is managed by means of 
a tubulated opening IT, fitted with a ground 
ſtopper of cryſtal; the capital, both of the cu- 
curbit and alembic, has a furrow or trench, 7 ry 
intended for © conveying the condenſed liquor 
Into the beak RS, by which it runs out. 
in almoſt all diſtillations, expanſive 'vapours are 
| produced, which might burſt the veſſels employ- 
ſmall 
fiole; T, Fig. 9. in the balloon or recipient, | 
through which theſe may find vent; hence, in 
this way of diſtilling, all the products which are 
| permanently acriform are entirely loſt, and even 
| ſuch as difficultly loſe that ſtate have not ſufficient 
ſpace, to. condenſe in the balloon :{ This appara- 
tus is not, therefore, proper for experiments of 
Inveſtigation, and can only be admitted in the 
5 ordinary | . of the laboratory or in 


ed, we are under the neceſſity of having a 


As, 


er. 


I 
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pharmacy. In the article . for com- 
pound diſtillation, I ſhall explain the various 
methods which have been contrived for preſer- 
ving the whole produdts from bodies in this i: 
ſe 15 e 8 
As ka or earthen. veſſels are very. heizte | 
a do not readily bear. ſudden alterations of 
heat and cold, every well regulated laboratory 
| ought to have one or more alembics of metal 
for diſtilling water, ſpiritous liquors, efſential 
oils, &e. This apparatus conſiſts. of a cucurbit 
and: capital of tinned copper or braſs, Pl. — -- 
Fi ig. 15. and 16. which, when judged. proper, 
may be placed in the water bath, D, Fig. 17. 
In diſtillations, eſpecially of ſpiritous liquors, the 
. muſt be furniſhed with a refrigeratory, 
88, Fig. 16. kept continually filled with cold 
water; when the water becomes heated, it is 
let off by the ſtop- cock, R, and renewed with a 
freſh ſupply of cold water. As the fluid diſtil- 
led is converted into gas by means of caloric 
furniſhed by the fire of the furnace, it is evi- 
dent that it could not condenſe, and, conſe- 
quently that no diſtillation, properly ſpeaking, 
could take place, unleſs it is made to depoſit in 
the capital all the caloric it received in the cu- 


curbit; with this view, the ſides of the capital | 


mult always be preſerved at a lower tempera- 
ture than is neceſſary for keeping the diſtilling ' 
ſubſtance.-in the ſtate of gas, and the water in 


the 
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the refrigeratory 10 indentied for this purpo . 


Water is converted into as by the temperature ; 
of 2r2*, alkohol by{182.75*, and ether by r04*; 
hence theſe ſubſtances cannot be diſtilled, or ra- 
ther, they will fly off in the ſtate of gas, unleſs 


the temperature of the n aporrint be . under 


x tliefe reſpective degrees. 


In the diſtitlation of ſpiritous, 1010 Uther ex- 
panſive liquors, the above deſcribed refrigerato- 


ry is not ſufficient for condenſing all the vapours 


which ariſe ; in this caſe, therefore, inſtead of 


8 receiving the diſtilled liquor immediately from 
the beak TU, of the capital into a recipient, . 
à worm is interpoſed between them. This in- 


ſtrument is repreſented Pl. HI. Fig. 1 8. contain- 


ed in a worm tub of tinned copper; it conſiſts 


of a metallic tube bent into a conſiderable num- 
ber of ſpiral revolutions. The veſſel which con- 
tains the worm is kept full of cold water, Which 


is renewed as it grows warm. This contrivance 
is employed in all diſtilleries of ſpirits, without 


the intervention of a capital and refrigeratory, 


properly. ſo called. The one repreſented in the 
plate is furniſhed with two worms, one of them 
being particularly e to diltilations of 
1 ſubſtances. 


In ſome fimple diſtillations it is ety to. 


interpoſe an adopter between the retort and re- 
ceiver, as ſhewn Pl. III. Fig. 11. This may 
ſerve two different purpoſes; either to ſeparate 


e 5 two 
= : wy 
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two products of different degrees of volatility ; 
or to remove the receiver to a greater diſtance 
from the furnace, that it may be leſs heated. 
But theſe, and ſeveral other more complicated 
inſtruments of ancient contrivance, are far from 
producing the accuracy requiſite in modern che- 
miſtry, as will be readily perceived when I come 


to treat of compound diſtillation. 


OED Pops Sy COLE 7 5 


Of Sublimation. 


This term is applied to the diſtillation of ſub⸗ 
ſtances which condenſe in a concrete or ſolid 


form, ſuch as the ſublimation of ſulphur, and of 


muriat of ammoniac, or ſal ammoniac. Theſe 
operations may be conveniently performed in 
the ordinary diſtilling veſſels already deſcribed, 


though, in the ſublimation of ſulphur, a ſpe- 


cies of veſſels, named Alludels, have been uſu- 


ally employed. Theſe are veſſels of ſtone or 


porcelain ware, which adj uſt to each other over 


a cucurbit, containing the ſulphur to be ſubli- 


med. One of the beſt ſubliming veſſels, for ſub- 


ſtances which are not very volatile, is a flaſk, 


or phial of glaſs, ſunk about two-thirds into a 
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Fand bath; but in this way we are apt to loſe a 
part of the products. When theſe are wiſhed 
to be entirely preſerved, we muſt have recourſe 
to the pneumato- chemical diſtilling apparatus, to 


de deſcribed i in OWE Win 9 g 
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07 W Di ;Aillations, Metallic Dif - 


ſolutions, and ſome: other Operations which re- 
Juire very CY hh ens 5 


| 07 Compound and Pnoumato-chemical | Diftillations.: 


IN the preceding chapter, 1: have only treated 


of diſtillation as a ſimple operation, by which 


two ſubſtances, differing in their degrees of vola- 


tility, may be ſeparated from each other; but diſ- 


tillation often actually decompoſes the, ſubſtan- 
ces ſubmitted to its action, and becomes one of 
the moſt complicated operations in chemiſtry. 
In every diſtillation, -the ſubſtance diſtilled muſt 


be brought to the ſtate of gas, in the cucurbit or 
retort, by combination with caloric : In ſimple 


diſtillation, this caloric is given out in the re- 


frigeratory or in the worm, and the ſubſtance 
Again recovers its liquid or folid form; but the ; 
ſubſtances ſubmitted to compound diſtillation - 
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bit | _ are abſolutely decompounded; one part, as for 
7 inſtance the carbon they contain, remains fixed 
in the retort, and all the reſt of the elements 
are reduced to gaſſes of different kinds. Some 
oʒtf theſe gaſſes are ſuſceptible of being conden- 
if ſed, and of recovering their ſolid or liquid forms, 
iy while others are permanently aëriform; one part 
I of theſe are abſorbable by water, ſome by the al- 
Auealies, and others are not ſuſceptible of being 

abſorbed at all. An ordinary diſtilling appara- 

tus, ſuch as has been deſcribed in the preceding 
chapter, is quite inſufficient for retaining or for 
ſeparating theſe diverſified products, and we are 
_ obliged to have recourſe, for this purpoſe, to me- 
thods of a more complicated nature. 

The apparatus I am about to deſcribe is cal- 
culated for the moſt complicated diſtillations, and 
may be fimplified or extended according to cir- 
cumſtances. It conſiſts of a tubulated glaſs retort | 
A, Pl. IV. Fig. 1. having its beak fitted to a tu- 
| bulated balloon or recipient BC; fo the upper 


Up - 


- juſted, which, at its other extremity 2, is plun- 
ged into the liquor contained in the bottle L, 
with three necks xxx. other fimilar 
bottles are connected with N firſt one, by 
means of three fimilar bent tubes diſpoſed in 
- the ſame manner; and the fartheſt neck of the 
AIaſt bottle is one with a jar in a pneuma- 
to-chemical 1 by means of a bent 
tube 
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tube *. A determinate weight of diſtilled water 
is uſually put into the firſt bottle, and the other 


three have each a ſolution of cauſtic potaſn in 


water. The weight of all theſe bottles, and of 


the water and alkaline ſolution they contain, muſt 


be accurately aſcertained. Every thing being thus 
diſpoſed, the junctures between the retort and re- 


cipient, and of the tube D of the latter, muſt be 


luted with fat lute, covered over with flips of 


linen, ſpread with lime and white of egg ; all the - 


other junctures are to be ſecured by a lute made 
of wax and roſin melted together. | N 
When all theſe diſpoſitions are compare 
and when, by means of heat applied to the 're- 
tort A, the ſubſtance it contains becomes de- 
compoſed, it is evident that the leaſt volatile 


products muſt condenſe or ſublime in the beak 


or neck of the retort itſelf, where moſt of the 
concrete ſubſtances will fix themſelves. | The 


more volatile ſubſtances, as the lighter obs am- 


moniac, and ſeveral others, will condenſe in the 
recipient GC, whilſt the gaſſes, which are not 


ſuſceptible of condenſation by cold, will paſs on 


by the tubes, and boil up through the liquors 
in the ſeveral bottles. Such as are abſorbable 


„„ 


The repreſentation of this apparatus, Pl. IV. Fig. 1. 


will convey a much better idea of its diſpoſition than can 
poſſibly be given by the moſt laboured deſcription. —T. 
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by water will remain in the firſt bottle, and 
thoſe which cauſtic alkali, can abſorb will re- 
main in the others; while ſuch gaſſes as are 
not ſuſceptible of abſorption, either by water or 
a lkalies, will eſcape by the tube RM, at the end 
of which they may be received into jars in a 
pneumato- chemical apparatus. The carbon and 
_ Kixed earth, &c. which form the ſubſtance or re- 
iduum, anciently called n en remain 
behind i in the retort. | . 
In this manner of operating. we "wn always | 
. very material proof of the accuracy of the a- 
nalyſis, as the whole weights of the products 
taken together, after the proceſs is finiſhed, 
muſt be exactly equal to the weight of the ori- 
ginal ſubſtance ſubmitted to diſtillation. Hence, 
for inſtance, if we have operated upon eight 
ounces of ſtarch or gum arabic, the weight of 
the charry reſiduum in the retort, together with 
_ that of all the products gathered in its neck and 
the balloon, and of all the gas received into the 
jars by the tube RM added to the additional 
weight acquired by the bottles, muſt, when ta- 
ken together, be exactly eight ounces. If the 
product be leſs or more, it proceeds from er- 
ror, and the experiment muſt be repeated until 
a ſatisfactory reſult be procured, which ought 
not to differ more than fix or eight grains in the 
pound from the weight -of the e _" 
ted to ie | 
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In DI Vane of this kind, I for a iong time 
met with an almoſt. inſurmountable difficulty, 
which muſt at laſt have obliged me to defiſt alto- 
| gether, but for a very ſimple method of avoid- 
ing it, pointed out to me by Mr Faſſenfratz. 


Ihe ſmalleſt diminution in the heat. of the furs . 


| hace, and many other circumſtances inſeparable 
from this kind of experiments, cauſe frequent 
reabſorptions of gas; when this occurs, the water 
in the ciſtern of the pneumato- chemical appara- 
tus ruſhes into the laſt bottle through the tube 
R; the ſame circumſtancè happens from one 
bottle into another, and the fluid is often forced 
even into the recipient C. This accident is pre- 
vented by uſing bottles having three necks, as 
repreſented in the plate, into one of which, in 
each bottle, a capillary glaſs-tube Sz, it, ci, at, is 
adapted, ſo as to have its lower extremity im- 


merſed in the lquor. If any abſorption takes 


place, either in the retort, or in any of the bot- 
tles, a ſufficient quantity of external air enters, 
by means of theſe tubes, to fill up the void; and 
we get rid of the inconvenience at the price of 
having a ſmall portion of common air mixed with 


the products of the experiment, which is there - 


by prevented from failing altogether. Though 
theſe tubes admit the external air, they cannot 
permit any of the gaſſeous ſubſtances to eſcape, 


as they are always ſhut below * the water 8 ; 


the bottles. 
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ments with this apparatus, the liquor of the bot- 


tles muſt riſe in theſe tubes in proportion to the 


preſſure ſuſtained by the gas or air contained in 
the bottles; and this preſſure is determined by 


the height and gravity of the column of fluid 
contained in all the ſubſequent bottles. If we 
ſuppoſe that each bottle contains three inches 


of fluid, and that there are three inches of wa- 


ter in the ciſtern of the connected apparatus a- 


bove the orifice of the tube RM, and allowing 
the gravity of the fluids to be only equal to that 


of water, it follows that the air in the firſt bot- 


tle muſt ſuſtain a preſſure equal to twelve inch- | 


es of water; the water muſt therefore rife 


twelve inches in the tube 8, connected with the 
firſt bottle, nine. inches in that belonging to the 


ſecond, ſix inches in the third, and three in the 
laſt ; wherefore theſe tubes muſt be made ſome- 


what more than twelve, nine, fix, and three 
inches long reſpectively, allowance being made 


for oſcillatory motions, which often take place 


in the liquids. It is ſometimes neceſſary to in- 


troduce a ſimilar tube between the retort and 


recipient; and as the tube is not immerſed in 


fluid at its lower extremity, until ſome has col- 
lected in the progreſs of the diſtillation, its up- 
per end muſt be ſhut at firſt with a little lute, ſo 
as to be N e to neceſſity, or after 
there 
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mere is ſufficient liquid i in- the recipient | to: fe | 
cure its lower extremity. 2 
I!gmis apparatus cannot be uſed in very accu- 
rate experiments, when the ſubſtances intended 
to be operated upon have a very rapid action 
upon each other, or when one of them can 
| only be introduced in ſmall ſucceflive portions, 
as in ſuch as produce violent efferyeſcence when 
mixed together. In fuch caſes, we employ a 
| tubulated retort A, Pl. VII. Fig. 1. into which 
one of the ſubſtances is introduced, preferring 
always the ſolid body, if any ſuch is to be treat- 
ed, we then lute to the opening of the retort a 
bent tube BCDA, terminating at its upper ex- 
tremity B in a funnel, and at its other end A in 
a capillary opening. The fluid material of the 
experiment is poured into the retort by means 
of this funnel, which muſt be made of ſuch a 
length, from B to C, that the column of liquid 
introduced may counterbalance the reſiſtance pro- 
duced by the liquors contained in all the: W 0 
Pl. IV. Fig. 1. 9 
Thoſe, who have not been accuſtomed to aſe 
| he above deſcribed diſtilling apparatus, may 
perhaps be ſtartled at the great number of open- 
ings which require luting, and the time neceſ- 
ſary for making all the previous preparations in 
experiments of this kind. It is very true that, 
if we take into account all the neceſſary weigh- 
_. Ings of materials and products, both before and 
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after. the experiments, theſe preparatory and ſuc- 

ceeding ſteps require much more time and atten- 

tion than the experiment itſelf. But, when the 
experiment ſucceeds properly, we are well reward- 
eld for all the time and trouble beſtowed, as, by 
one proceſs carried on in this accurate manner, 
much more juſt. and extenſive knowledge is ac- 
quired, of the nature of the vegetable or animal 
fubſtance thus ſubmitted to inveſtigation, than by 

many weeks aſſiduous labour in the e me · 

thod of proceeding. 

When in want of bottles with thee > Wi | 
_thoſe with two may be uſed; it is even poſſible 
to introduce all the three tubes at one opening, ſo 

as to employ ordinary wide-mouthed bottles, pro- 

vided the opening be ſufficiently large. In this 
caſe we muſt carefully fit the bottles with, corks 
very accurately cut, and boiled- in a mixture of 
oil, wax, and turpentine. ; Theſe corks are'pierc- | 
eld with the neceſſary holes for receiving the n, 
e round file, as in Fl. IV. Fig- . 
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07 Metallic Diſſolutions: 


I have already pointed out the difference be- 
tween ſolution of ſalts in water and metallic diſſo- 


lutions. The former requires no particular veſ- _ 
fels, whereas the latter requires very complicated. 


veſſels of late invention, that we may not loſe any 
of the products of the experiment, and may there- 
by procure truly concluſive reſults of the pheno- 
mena which occur. The metals, in general, diſ- 
ſolve i in acids with efferveſcence, which is only a 
motion excited in the ſolvent by the diſengage- 


ment of a great number of bubbles of air or ari- 


form fluid, which proceed from the ſurface of the 
metal, and break at the ſurface of the liquid. 

Mr Cavendiſh and Dr Prieſtly were the. firſt 
inventors of a proper apparatus for collecting 


theſe elaſtic fluids. That of Dr Prieſtly is ex- 


tremely ſimple, and conſiſts of a bottle A, 
Pl. VII. Fig. 2. with its cork B, through which 
paſſes the bent glaſs tube BC, which is engaged 


under a jar filled with water in the pneumato- | 
chemical apparatus, or ſimply i in a baſon full of 


water. The 8 is firſt introduced, into the 
: bottle, 
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Wha the a is then poured over it, and the 
bottle is inſtantly cloſed with its cork and tube, 


as repreſented in the. plate. But this apparatus „ 


has i its inconveniences. When the acid is much 
concentrated, or the metal much divided, the ef- 


ferveſcence begins before we have time to cork 
the bottle properly, and ſome gas eſcapes, by 
which we are prevented from aſcertaining the 


quantity diſengaged with rigorous exactneſs. In 
the next place, when we are obliged to employ 
heat, or when heat is produced by the proceſs, 
a part of the acid diſtils, and mixes with the wa- 


ter of the pneumato-chemical apparatus, by which 
means we are deceived in our calculation of the 


quantity of acid decompoſed. Beſides theſe, 


the water in the ciſtern of the apparatus abſorbs 
all the gas produced which is ſufceptible of ab- 
ſorption, and renders it eta nent: to collect 8 8 
Without loſs. 5 

To remedy theſe inconveniencies, I at firſt 
- uſed a bottle with two necks, Pl. VII. Fig. 3. in- 
to one of which the glaſs funne} BC is luted ſo | 
2 to prevent any air eſcaping ; a glaſs rod DE 


is fitted with emery to the fupnel, ſo as to ſerve 


the purpoſe of a ſtopper. When it is uſed, the 
matter to be diſſolved is firſt introduced into the 
bottle, and the acid is then permitted to paſs in 


as flowly as we pleaſe, by raiſing the glaſs rod 
gently as often as is OE until e 15 


e 1 8 rug a 1 4 
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Another method has been ſince employed, 
ien ſerves the ſame purpoſe, and is prefer- 
able to the laſt deſcribed in ſome inſtances. This 


cConſiſts in adapting to one of the mouths of the 


bottle A, Pl. VII. Fig. 4. a bent tube DEFG, 
' having a capithary opening, at D, and ending in 
a funnel at G. This tube is ſecurely luted to 
the mouth C of the bottle. When any liquid 
is poured into the funnel, it falls down to F; 

and, if a ſufficient quantity be added, it ds 
by the curyature E, and falls ſlowly into the 
bottle, ſo long as freſh liquor is ſupplied at the 
funnel. The liquor can never be forced out of 
the tube, and no gas can eſcape through it, be- 
cauſe the weight of the liquid ſerves the purpoſe | 
of an accurate cork, * 


To prevent any diſtillation of acid, 8 8 


in diſſolutions accompanied with heat, this tube 5 


is adapted to the retort A, Pl. VII. Fig. 1. and 
a ſmall tubulated recipient, M, is applied, in 
which any liquor which may diſtil is condenſed. 
On purpoſe to ſeparate any gas that is abſorb- 
able by water, we add the double necked bot- 
tle L, half filled with a ſolution of cauſtic Pot- 
aſh ; the alkali abſorbs any carbonic acid gas, 
and uſually only one or two other gaſſes paſs 
into the jar. of the connected pneumato-chemi- 
cal apparatus, through the tube NO. In the 
firſt chapter of this third part we have directed 
how theſe are to be ſeparated and examined. 
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If one bottle of e ſolution be not Wc | 


dufficient, two, three, or more, may be added. 


E. 


Sf 8 KE 0 T. UI. 
nee neceſſary in E xperiments How Fins 
and Putrefactive Fermentations. 


k# O 


Pa 


1 "For | theſe operations a peculiar apparatus, 
Eſpecially intended for this kind of experiment, 


is requiſite. The one I am about to deſcribe is 
| Kinally adopted, as the belt calculated for the 
- purpoſe, after numerous corrections and improve- 


ments. It conſiſts of a large matraſs, A, Pl. X. 


fig. 1. holding about twelve pints, with a cap of 
braſs à b, ſtrongly cemented to its mouth, and 
into which is ſcrewed a bent tube c d, furniſhed 


with a ſtop-cock e, To this tube is joined the 
glaſs recipient B, having three openings, one of 
Which communicates with the bottle C, placed 
below it. To the poſterior opening of this re- 


<ipient is fitted a glaſs tube g h i, cemented at g 
and i to collets of braſs, and intended to contain 
a very deliqueſèent concrete neutral ſalt, ſuch 


as nitrat or muriat of lime, acetite of potaſh, &c. 


This tube communicates with two bottles 


and E, filled to x and y with a ſolution of cauſtic 
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Al the parts of this machine are ine torierlied 
by accurate ſcrews, and the touching parts have 
greaſed leather interpoſed, to prevent any paſ- 
_ tage of air. Each piece is likewife furniſhed with 
two ſtop-cocks, by which its two' extremities may 
be cloſed, ſo that we can weigh ae ene 
at any period of the operation 

The fermentable matter, ſuch as hs N, with 
A proper quantity of yeaſt, and diluted with wa- 
ter, is put into the matraſs. Sometimes, when 


the fermentation - is too rapid, a conſiderable 
quantity of froth is produced, which not "only. 


fills the neck of the matraſs, but paſſes into the 


recipießt, and from thence runs down' into the 
bottle C. On purpoſe to collect this ſcum and 


muſt, and to prevent it from reaching the tube 


filled with deliqueſcent falts, the recipient and 
connected bottle are made of een 9 
city. 

In the vinous Kamele en, only S | 
26d gas 18 diſengaged, carrying 3 it a ſmall 
proportion of water in ſolution. A great part 
of this water is depoſited i in paſſing through the 
tube g þ i, which is filled with a deliqueſcent” 

ſalt in groſs powder, and the. quantity is aſcer- 

| tained by the augmentation of the weight of the 

ſalt. The carbonic acid gas bubbles up through 

the alkaline ſolution in the bottle D, to which 

it is conveyed by the tube / m. Any ſmall 

5 . which my not - be abſorbed by = 1 
ee | tix 
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firſt bottle is ſecured by the foluton in the ſe. 
cond bottle E, ſo that nothing in general, paſſes 
into the jar F, except the common air contained 
in the wellels: at he commencement of the ExPe- 
riment. 
The ſame ee apt l well 
for experiments upon the putrefactive fermen- | 
tation; but, in this caſe a conſiderable quantity 
of hydrogen gas is diſengaged through the tube 
grst u, by which it is conveyed into the jar F; 
and, as this diſengagement is very rapid, e 
cially in ſummer, the jar muſt be frequently 
changed. - Theſe putrefactive fermentations re- 
quire conſtant attendance from the above circum- 
ſtance, whereas the vinous. fermentation hardly 
needs any. By means of this apparatus we can 
aſcertain, with great preciſion, the weights of the 
ſubſtances ſubmitted to fermentation, and of the 
liquid and atriform products which are diſengaged. | 
What has been already ſaid in Part I. Chap. XIII. 
upon the products of the vinous fermentation, 
1 * dae conſulted. 715 Ki 
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7 . _ the eh Es of Water: © 
W bade given an Adu in the firſt - 
of this work, of the experiments relative 
to the decompoſition of water, I ſhall avoid any 
unneceſſary repetitions, and only give a few = 
ſummary obſervations upon the ſubject in this A 
ſection. The principal ſubſtances which have 
the power of - decompoſing water, are iron and 
charcoal; for which purpoſe, they require to 
be made red hot, otherwiſe the water is only re- 
duced into vapour, and condenſes afterwards hy 
refrigeration; without ſuſtaining the ſmalleſt alte- 
ration. In a red heat, on the contrary, iron or 
charcoal carry off the oxygen from its union with 
hydrogen; in the firſt caſe, black oxyd of iron is 
4 produced, and the hydrogen is diſengaged pure = 
in form of gas; in. the other caſe, carbonic acid ä 
gas is formed, which diſengages, mixed with the - | 
hydrogen gas, and this -latter is Baring car- 
bonated, or holds carbon in ſolution. | 
A mate: without its breach pin, an- 
ſwers exceedingly well; for the decompoſition of - ͤ 
. 85 means of. i iron, and one ſhould be 
Hh n 
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choſen of conſiderable length, and pretty Law 
| When too ſhort, ſo as to ran the riſk of heating 
the Jute tos much, a tube of copper muſt be 
| ſtrongly ſoldered to one end. The barrel is pla- 
ced in a long furnace, CDEF, Pl. VII. Fig. 11. 
Jo as to have a few degrees of inclination from E 
to F; a glaſs retort A, is luted to the upper ex- 
tremity E, which contains water, and is placed 
upon the furnace VVXX.- The lower extremity 
F is luted to a worm 88, which is connected 
| with the tubulated bottle H, in which any water 
diſtilled without decompoſition, during the opera- 
tion, collects, and the diſengaged gas is carried 
by the tube KK to jars in a pneumato- chemical 
apparatus. Inſtead of the retort, a funnel may be 
employed, having its lower part ſhut by a ſtop- 
cock, tdrough which the water is allowed to 
drop gradually into the gun-barrel. Immediately 
upon getting ints contact with the heated part of 
te iron, the water is converted into ſteam, and 
the experiment proceeds in the ſame manner as 
if it were furniſhed in vapours from the retort. 
In the experiment made by Mr Meuſnier and 
me before a committee of the Academy, we uſed 
every precaution | to obtain the greateſt poſſible 
preciſion in the reſult of our experiment, having 
even exhauſted all the veſſels employed before we 
eee fo that the hydrogen gas obtained might 
"te A2 . 95 mixture hy azotic gas. The re- 
. tuls 
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 fults of that experiment will hereafter be given at 


large in a particular memoir. 


In numerous experiments, we are obliged to 


uſe tubes of glaſs, porcelain, or copper, inſtead 
of gun-barrels ; but glaſs has the diſadvantage of 


being eaſily melted and flattened, if the heat be 
in the ſmalleſt degree raiſed too high; and por- 

celain is moſtly full of ſmall minute pores, through 
which the gas eſcapes, eſpecially when compreſ- 
ſed by a column of water. For theſe reaſons I 
_ procured a tube of braſs, which Mr de la Briche 

got caſt and bored out of the ſolid for me at. 


5 Straſburg, under his own inſpection. This tube 


is extremely convenient for decompoſing alkohol, 
which reſolves into carbon, carbonic acid gas, 
and Hydrogen gas; it may likewiſe be uſed with 
the ſame advantage for decompoſing water by 
means of charcoal, and in a great number 1 . 
| periments of this nature. | 
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junctures of chemical veſſels, to prevent 


the efcape of any of the products of experiments, 
muſt be ſufficiently apparent; for this purpoſe 
Jutes are employed, which ought to be of ſuch a 


nature as to be equally impenetrable to the moſt 
ſudbtile fubſtances as we” tlelf, < nite of which | 


: 7 caloric can eſcape. 
I!zhis firſt object of lutes is very. well : accom- 
pliſhed by bees wax, melted with about an eighth 
part of turpentine. This lute is very. eaſily ma- 

naged, ſticks very cloſely to glaſs, and is very 
diftcultly penetrable; it may be rendered more 
_ conſiſtent, and leſs or more hard or phable, by 
Adding different kinds of reſinous matters. Though 
this ſpecies of lute anſwers extremely well for re- 
taining. gaſſes and vapours, there are many che- 
mical experiments which produce conſiderable 
heat, by which this lute becomes liquified, and 
conſequently the - expanſive vapours muſt” Yr 

| Eons the force — and e. ö 
or 
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For ſuch caſes, the following fat lute is the 
beſt hitherto diſcovered, though not without its. 
diſadvantages, which ſhall be pointed out. Take 
very pure and dry unbaked day, reduced to a 
fine powder, put this into a braſs mortar, and 
beat it for ſeveral hours with a heavy iron peſtle, 
| dropping i in ſlowly ſome boiled lintſeed oil; this 


is oil which has been oxygenated, and has: acqui 
red a drying quality, by being boiled with li- 


tharge. This lute is more tenacious, and applies 
better, if amber varniſh be uſed inſtead of the 


above oil. To make this varniſh, melt ſome yel- 


low amber in an iron laddle, by which operation 


it loſes a part of its ſuceinic acid, and eſſentiall 


oil, and mix it with lintſeed oil. Though the 
lute prepared with this varniſh is better than that 


made with boiled oil, yet, as its additional ex- 


pence is hardly: compenſated by its e 8 
lity, it is ſeldom uſet. 

Ik)he above fat lute is capable of fuſtaining a 
very violent degree of heat, is impenetrable by 


acids and ſpiritous liquors, and adheres 'exceed- 
ingly well to metals, ſtone-ware, or glaſs, provi- 5 
ding they have been previouſſy rendered per- 


fectly dry. But if, unfortunately, any of the 


liquor in the courſe of an experiment gets 


through, either between the glaſs and the lute, 
or between the layers of the lute itſelf, ſo as to 
mans the part, it is extremely difficult to cles. 


1 e i NN 
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+ the opening. This is the chief inconvenience | 
which attends the uſe of fat lute, and perhaps 
the only one it is ſubject to. As it is apt to ſof- 
ten by heat, we muſt ſurround all the junctures 
with flips of wet bladder applied over the luting, 
and fixed on by pack-thread tied round both 
above and below the joint; the bladder, and con- 
ſequently the lute below, muſt be farther ſecu- 
red by a number of turns of pack- thread all over 
it. By theſe precautions, we are free from every 
danger of accident; and the junctures ſecured in 
this manner may be conſidered, i in experiments, 
# as hermetically ſealed. - ; 
It frequently happens that the rs of the 
junctures prevents the application of ligatures, 
which is the cafe with the three - necked bottles 
formerly deſcribed; and it even requires great 
addreſs to apply the twine without ſhaking the 
apparatus; ; ſo that, where a number of junctures 
require luting, we are apt to diſplace ſeveral, 
while ſecuring one. In theſe caſes, we may ſub- 
ſtitute lips of linen, ſpread with white of egg 
and lime mixed together, inſtead of the wet blad- 
der. Theſe are applied while ſtill moiſt, and 
. - ery: ſpeedily dry and acquire conſiderable hard- 
neſs. Strong glue diſſolved in water may anſwer 
| inſtead. of white of egg. | Theſe fillets are uſeful- 
phy applied likewiſe over n. luted 82 2 8 
With IX and e La 
Before 
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Before applying a lute, all the junctures of 


the veſſels muſt be accurately and firmly fitted 
to each other, ſo as not to admit of being mo- 
ved. If the beak of a retort is to be luted to 


the neck of a recipient, they ought to fit pretty 


accurately; otherwiſe we muſt fix them by in- 


troducing ſhort pieces of ſoft wood, or of cork, 8 


If the diſproportion between the two be very 
conſiderable, we muſt employ a cork. which fits 
the neck of the recipient, having a circular hole 
of proper dimenſions to admit the beak. of the 


| retort. The ſame precaution is neceſſary in 


adapting beat tubes to the necks of bottles 


in the apparatus repreſented Pl. IV. Fig. 1. 
and others of a ſimilar nature. Each mouth of 
each bottle muſt be fitted with. a cork, having a 
hole made with a round file of a proper ſize for 
containing the tube. And, when one mouth is 


5 intended to admit two or more tubes, which 


frequently happens when we have not a ſuffi. 
cient number of bottles with two or three 


necks, we muſt uſe a cork. with two or three 


holes, Pl. IV. Fig. 8. 55 5 
When the whole apparatus is | thus Slidly 


joined, fo that no part can Play upon another, 


we begin to lute. The lute is ſoftened by 


kneading and rolling it between the fingers, 


with the aſſiſtance of heat, if neceſſary. It is 
rolled into little cylindrical pieces, and applied 


to * ae, 9 great care to make it 
5 I VN 
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apply dale; and Whers firmly, in every part; a 
ſecond roll is applied over the firſt, ſo as to paſs 

it on each ſide; and fo on till each juncture be 
ſiufficiently covered; after this, the ſlips of blad- 
der, or of linen, as above directed, muſt be care · 
fully applied over all. Though this operation 
may appear extremely ſimple, yet it requires pe- 
culiar delicacy and management; great care muſt 
be taken not to diſturb one juncture whilſt luting 
another, and more . WER kin the 
fillets and ligatures. _ 
Before beginning any experiment, the Moſs 
neſs of the luting ought always to be previouſly 
| tried, either by Nightly heating the retort A, 
Pl. IV. Fig. 1. or by blowing in a little air by - 
ſome of the perpendicular tubes 87; the al- 
teration of preſſure cauſes a change in the level 
of the liquid in theſe tubes. If the apparatus 
be accurately luted, this alteration of level will 
[ be permanent 3 ; whereas, if there be the ſmalleſt 
3 opening in any of the junctures, the liquid will 
| very ſoon recover its former level. It muſt al- 
1 ways be remembered, that the whole ſucceſs of 
i experiments in modern chemiſtry depends upon 
|, the exaQneſs of this operation, which therefore 
5 requires the utmoſt e bong moſt attentive 
1 eh. ff | 
r 1 b of inte 8 to: enable thy 
_ miſts, eſpecially thoſe who are engaged in pneu- 
mamatic proceſſes, to diſpenſe with the uſe of lutes, 
* 1 | Ro IT OE > 
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or at leaſt to diminiſn the number neceſſary in 


complicated inſtruments. I once thought of 


having my apparatus conſtructed ſo as to units 5 


in all its parts by fitting with emery, in the way 
of bottles with cryſtal ſtoppers; but the execu- 
tion of this plan was extremely difficult. I have 


ſince thought it preferable to ſubſtitute columns 


of a few lines of mercury in place of Autes, and 


have got an apparatus conſtructed upon this 


principle, which appears capable of very convent 
ent application in a e IE + of circum- 
ſtances. NS 
It conſiſts of a Goble neckel? bold A, Fl. 
XII. Fig. 12.; the interior neck ö c communi- 
cates with the inſide of the bottle, and the ex- 


terior neck or rim dee leaves an interval between 


the two necks, forming a deep gutter intended 
to contain the mercury. The cap or lid of 


glaſs B enters this gutter and is properly fitted 
to it, having notches in its lower edge for the 
_ paſſage. of the tubes which convey the gas. LY 
Theſe tubes, inſtead of entering directly into 


the bottles as in the ordinary apparatus, have a 


double bend for making them enter the gutter, 
as repreſented in Fig. 13. and for making them 
fit the notches of the cap B; they riſe again 
from the gutter to enter the inſide of the bottle 
over the border of the inner mouth. When the 
tubes are diſpoſed in their proper places, and 


: thus cap _— fitted on, the "ny is filled with 


ee 
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mercury, by which means the bottle is com. 
Pletely excluded from any communication, ex- 
cepting through the tubes. This apparatus may 
de very convenient in many operations in which 
the ſubſtances employed have no action upon 
mercury. Pl. XII. Fig. 14. repreſents an ap: 
paratus upon this principle properly fitted toge- 
ther. d 
Mr Seguing to whoſe active and intelligent 
aſſiſtance I have been very frequently much in- 
debted, has beſpoken for me, at the glaſs-houles, 
ſome retorts hermetically united to their rect- 
2 020 * ORE * be e unneceſ. 
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CHAP. Vl. 


07 Operations upon ee and De Ma. 


SEC. e 
Of Cobiſon in | General. 


(ovmoomon, 1 to what had | 


been already ſaid in the Firſt Part of this 


Work, is the decompoſition of oxygett gas pro- | 


duced by a combuſtible body. The oxygen 


which forms the baſe of this gas is abforbed by, 
and enters into combination with, the burning 


body, while the caloric and light are ſet free: 
Every combuſtion, therefore, neceffarity ſuppo- 


fes oxygenation ; whereas, on the contrary, e- 
very oxygenation does not neceſſarily imply 
concomitant combuſtion ; becauſe combuſtion, . 


properly ſo called, cannot take place without 
diſengagement of caloric and light. Before 


combuſtion can take place, it is neceſſary that 


Fe baſe of oxygen g gas ſhould haye greater affi- 
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bauſtion by the approach of a heated boch. 
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man's expreſſion, can only take place at a certain 


1 degree of temperature, which is different for each 
combuſtible ſubſtance ; hence the neceſſity of gi- 


ving a firſt motion or beginning to every, com- 

This 
neceſſity of heating any body we mean to burn de- 
pends upon certain conſiderations, which have 


not hitherto been attended to by any natural phi- 
loſopher, wherefore I ſhall enlarge a little upon 
the ſubject 1 in this place. 


Nature is at preſent in a ſtate of ion, | 


ll which cannot have been attained until all the 


ſpontaneous combuſtions or oxygenations pol. 


fible in the ordinary degrees of temperature had 
taken place. 
. - exygenations / can happen without deſtroying 


Hence, no new combuſtions or 


this equilibrium, and raiſing the combuſtible 


fubſtances to a ſuperior. degree of temperature. 
J 0 illuſtrate this abſtract view of the matter by 
example: Let us ſuppoſe the uſual temperature 


of the earth a little changed, and that it were 
raiſed only to the degree of boiling water; it is 
evident, that, in this caſe, phoſphorus, which is 


1 combuſtible in a conſiderably lower degree of 
temperature, would no longer exiſt in nature in 
its pure and ſimple ſtate, but would always be 
procured in its acid or oxygenated ſtate, and its 
Fadjeal would become one of the ſubitances un- 


knoyn 


As 
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known to chemiſtry. By gradually increaing 2 


the temperature of the earth the ſame circum- 


| ſtance would ſucceſſively happen to all the bo- 


dies capable of combuſtion ; and, at laſt, every 
poſſible combuſtion having taken place, there 


would no longer exiſt any combuſtible body what- 


ever, as every ſubſtance ſufceptible of that opera- 


tion would be oxy ine and eg in- 


combuſtible. e Ea : 


There cannot therefore exiſt, i far as eise . 
to us, any combuſtible body, except ſuch as are 


incombuſtible in the ordinary temperatures of 


the earth; or, what is the ſame thing, in other 


Words, that it, is effential to the nature of every 
combuſtible body, not to poſſeſs the property of 


combuſtion, unleſs heated, or raiſed to the de- g 


gree of temperature at which its combuſtion natu- 


rally takes place. When this degree i is once pro- 
duced, combuſtion. commences, and the caloric 


which is diſengaged by the decompoſition of 
the oxygen gas, keeps up the temperature ne- 


ceſſary for continuing combuſtion. When this 
is not the caſe, that is, when the diſengaged ca- 
loric is inſufficient for keeping up the neceſſary 5 


temperature, the combuſtion ceaſes: This cir- 


cumſtance is expreſſed in common language 
by ſaying, that a yy burns ul or TREO 


gs 15 


Although combuſtion poſſes Tag circum- 
ances in common with e eſpecially 
with _ 


4 
” 
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With the a kind of that 88 they 
differ. in a very material point. In diſtillation 
there is 3 ſeparation of one part of the elements 
of the ſubſtance from each other, and a conſequent | 
- combination of theſe, in a new order, occaſioned 
by the affinities which take place in the increaſed 
temperature produced during diſtillation: This 
kewiſe happens in combuſtion, but with this far- 
ther circumſtance, that a new element, not origi- 
mah in the body, is brought into action; oxygen 
is added to the ſubſtance ſubmitted to the opera- 
tion, and caloric is diſengaget. 
e neceſſity of. employing oxygen in the 
date of gas in all experiments with combuſtion, 
and the zigorous determination of the quanti- 
ties employed, render this kind of operations 
_ _ peculiarly troubleſome. As almoſt all the pro- 
ducts of combuſtion are diſengaged in the ſtate | 
- of gas, it is ſtill more difficylt to retain them 
than eyen thoſe furniſhed during compound dif- 
Aillation; hence this precaution was entirely ne- 
glected by the ancient chemiſts 3 and this ſet of 
experiments excluſively belongs to modern. che⸗ 
n. 3 
Having thus pointed out, in a genoral wer, 
the- objects to be had in view in experiments 
upon combuſtion, I proceed, in the following 
l AfſeQtions of this chapter, to deſcribe the different 
= _ inſtruments I have uſed with this view. The 
3 19 8 8 8 is . not upon the 


nature 


ol the inſtruments neceſſary for combuſtion. 


8 E 925 YI 
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In theſe combuſtions we Sg by filling a ==, 
capable at leaſt. of holding ſix pints, with oxy- 


gen gas in the water apparatus, Pl. V. Fig. 1.3 
when it is perfectly full, ſo. that the gas begins 


to flow out below, the jar A is carried to the 
mercury apparatus, Pl. IV. Fig. 3- We then 


dry the ſurface of the mercury, both within and 


without the jar, by means of blotting-paper, ta- 


king care to keep the paper for ſome time en- 


tirely immerſed in the mercury before it is in- 


troduced under the jar, leſt we let in any com- 


mon air, which ſticks very obſtinately to the 


ſurface of the paper. The body to be ſubmit- 


ted to combuſtion, being firſt very accurately 


weighed in nice ſcales, is placed in a ſmall flat 


ſhallow diſh, D, of iron or porcelain ; this is 
covered by the larger cup P, which ſerves the 


office of a diving bell, and the whole is paſſed 
through the mercury into the jar, after Which 
the larger cup is retired. The dificulty of paſ- 
ſing the materials of combuſtion in this manner 
| through 
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nature 5 the combuſtible bodies, but upon that 


_ 


——— re 
> i 2th 


es ce cent 
— — 2 « —Y — 
7 nn" . ſMd ARE oC .. 
; . — * 
o : * 
e « A * . 
h 5 
. . 


— — n———_— 


— —ññ᷑᷑ ́¶ — 


— — 
- ng 


— — DS 
——— 5 
. . EE TT IHE 


—ͤ——ÿä — Ire 


— 
NE 
; 


— 


— 7 . 


* — — — — 
— 


1s ELEMENTS. 


5 "OO the mercury. may be avoided "I raiſing | 
one of the ſides of the j jar, A, for a moment, 
and ſlipping in the little cup, D, with the com- 
buſtible body, as quickly as poſſible. In this 
manner of operating, a ſmall quantity of com- 


mon air gets into the jar, but it is ſo very in- 
conſiderable as not to injure either the progreſs 


or accuracy of che experiment i in any ſenſible de- 


Sree. 


When the cup, D, is eee under the 


jar, we fuck out a part of the oxygen gas, ſo as 


to raiſe the mercury to EF, as formerly directed, 
Part I. Chap. V. otherwiſe when the combuſ- 


' | tible body is ſet on fire, the gas becoming di- 


lated would be in part forced out, and we ſhould 
no longer be able to make atiy accurate calcu- 
lation of the quantities before and after the ex- 


periment. A very convenient mode of draw- 


ing out the air is by means of an air-pump ſy- 
ringe adapted to the ſyphon, GHI, by which 


25 the mercury may be raiſed to any degree under 


twenty-eight inches. Very inflammable bodies, 


3 238 phoſphorus, are ſet on fire by means of the 


crooked iron wire, MN, Pl. IV. Fig. 16. made 


red hot, and paſſed quickly through the mercury. 
Such as are leſs eaſily ſet on fire have a ſmall 


portion of tinder, upon which a minute particle 
of phoſphorus is fixed, laid upon them before - 


wing * red hot iron. 


1 


E 
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In the firſt moment of combuſtion the air, 
being heated, rarifies, and the mercury deſcends; 
but when, as in combuſtions of phoſphorus and 
iron, no elaſtic fluid is formed, abſorption be- 
comes preſently very ſenſible, and the mereury 
riſes high into the jar. Great attention muſt be 
uſed not to burn too large a. quantity of any ſub- 
| ſtance in a given quantity of gas, otherwiſe, to- 
wards the end of the experiment, the cup would 


approach ſo near the top of the jar as to endan- 


ger breaking it, by the great heat produced, and : 
the ſudden refrigeration from the cold mercury. 
For the methods of meaſuring the volume of the 
_ gaſſes, and for correcting the meaſures according 
to the height of the barometer and thermometer, 
Kc. ſee Chap. II. Sect. V. and VI. of this Part. 
Ihe above proceſs anſwers very well for burn- 
ing all the concrete ſubſtances, and even for the 
fixed oils: Theſe laſt are burnt in lamps under 
the jar, and are readily ſet on fire by means of 
tinder, phoſphorus, and hot iron. But it is dan- 
geraus for ſubſtances ſuſceptible of evaporating 
in a moderate heat, ſuch as. ether, alkohol, and 
the eſſential oils; theſe ſubſtances diſſolve in con- 
ſiderable quantity in oxygen gas; and, when ſet 

on fire, a dangerous and ſudden exploſion takes 
place, which forces up the jar to a great height, 
and daſhes it in a thouſand pieces. From the 
effects of two ſuch exploſions ſome of the mem- 
| imm. 
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pers of the Academy: and myſelf eſcaped : very 
narrowly. Beſides, though this manner of ope: . 
rating is ſuffipient for determining pretty accu- 


ately. the- quantity of oxygen gas abſorbed, and : 


. of carbonic acid produced, yet as water is likewiſe 
formed in all experiments upon vegetable and 


animal matters: which contain an exceſs of hydro- bY 


gen, this:apparatus can neither collect it, nor de- 
termine its quantity. The experiment with phof- 
Phorus is even incomplete in this way, as it is im. 
poſſible to demonſtrate that the weight of the 


| phoſphorib/acid produced is equal to the! fm of 


the weights of the phoſphorus burnt amd: of oxy- 
gen gas abforbed:duving; the proceſs ; I have been, 
therefore, obliged to vary the inſtruments avcord- | 
ing td ciicumſtancea, arid to employ ſeveral of dif. 
ferent kinds, which F thal defovibe! im their onder, 


Waging with that uſed: for! burning phoſphorus. 
Take a large balloong A. PL IV. Fig. 4. of 


135 irn or white glaſs, with an opening, EHF abuut 


two inches and a half, or three inches, diame- 
ter, to which x cap of braf is accurately fitted 
with emery, and which has two holes for the 
paſſage of the tubes , yyy. Before ffutting 
the baloon with its covey, place within it the 
ſtamd BC; ſupporting the cup of porcelain; D, 
_ which contains the phôſphorus. Then lute: on 
che cap with: fut hits, and allow it to dry for 
one. _ ane weigh the whole accurate; 
| . after 


* % 5 
3 : EA 
* 


Of CHEMISTRY. 499 


after this exhauſt the balloon by means 1 0 
air pump connected with: the tube x *:*; and filb 
ir with oxygen: gas by the tube 55. from the 
gazometer, Pl. VIII. Fig. 1. deſeribed Cap! Ic 
Sect. H. of this Part, The phoſphonue is: thew 
et on fire by means of à Burning glass, anch is ab. 


lowed to burn till the eloud of conerete phoſpho- 


rie acid ſtops the combuſtion, oxygen oxygen gas being 
 contindilly ſippliot Nen de cazoneetur. When 
the apparatus has eocled, it is weighed and uy 
lnted'z'the tare of the inſtrument being 


the weight is that of the phoſphoric acid contains 


ed. It is proper, for greater aceuracy;-t6: em 
mine the air or gas contained in the hattpon-after 


combuſtion,” as it may happen to be famewhat 
heawer or lighter than common air; and this 


Ailference of weight muff be taken into account | 
in the bad WO e ̃ 
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ceſs confiſts of a fmall conical furnace of kam- 
* copper, reprefented in perſpective, PE XH. 
ig. 9. aud internally diſplayed "EY 17. ks 
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divided into the furnacæ, ABC, where the char. 


coal is burnt, the grate, de, and the aſtrhole, 
F; the tube, GH, in the middle of the dome 


of the furnace, ſerves to introduce the charcoal, 
and as a chimney for carrying off the air which 


has ſerved for combuſtion... Through the tube, 
In n, which communicates with the gazometer, 
the oxygen gas, or air, intended for ſupporting 
the combuſtion, is conveyed into the aſh- hole, 
F, whence it is forced, by the application of 
preſſure: to [the .gazometer, to : paſs through. the 
. grate; de, and to blow e the en char 
| coal placed immediately ow. e s 


+ Oxygen gas, which forms **; parts of atmo- 


| | ſpheric air, is changed into 5 acid gas du- 
ring combuſtion with charcoal, while the azotic 


gas of the air is not at all altered. Hence, after 
the combuſtion of charcoal in atmoſpheric air, 
2 mixture of carbonic acid gas and azotic, gas 
muſt remain; to allow this mixture to paſs off, 


the tube, o p, is adapted to the chimney; GH, 
by means of a ſcrew af G, and conveys the gas 
into bottles half filled Ii. 


h ſolution. of cauſtic 
potaſh. The carbonic acid gas is abſorbed by 


the alkali, and the azotic gas is conveyed into 


a ſecond ende where its quantity is 9 


5 tained. -. 


he. N Fe the furnace, ABC. is f firſt * 
curately determined; then the tube RS, of known 
Ma 18 introduced by the chimney, GH, till 
Ox) | "Ix | þ its 


\ 
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by lower end 8, reſts upon the grate, de, which 


it occupies entirely ; in the next place, the fur- 
nace is filled with charcoal, and the whole is 
weighed again, to know the exact quantity of 
charcoal ſubmitted to experiment. The furnace 
is now put in its place, the tube, / mn, is ſcrew- 
ed t6 that which communicates with the gazome- 
ter, and the tube, o p; to that which communi- 
cates with the bottles of alkaline ſolution. Every 
thing being in readineſs, the ſtop· cock of the ga- 
zometer is opened, a ſmall piece of burning 
charcoal is thrown into the tube, RS, which is 
inſtantly withdrawn, and the tube, op, is ſcrew- 
ed to the chimney, GH. The little piece of 
burning charcoal falls upon the grate, and in this 
manner gets below the whole charcoal, and is 
kept on fire by the ſtream of air from the gazo- 
meter. Jo be certain that the combuſtion is be- 
gun, and that it goes on properly, the tube 7 x, 
is fixed to the furnace, having a piece of glaſs 
cemented to its upper extremity. s, through which 
we can ſee if the charcoal be on flre. WES 
8 neglected to obſerve above, that the furnace, 

| oi its appendages, are plunged into water in the 
ciſtern, TVXY, Fig. 11. Pl. XII. to which ice 
may be added to moderate the heat, if neceſſary; 
though the heat is by no means very conſider- 
able; as there is no air ſupplied but what comes 
| len the gazometer; and no more of the charcoal 
0 . burn 
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Walls devm inte its Place, in conſequence of the 
Heelivity-of the ſides of the furnace; this gets in- 
i dhe ſtream of air, from the grate, de, and is 
(- _. | burats' and ſo on, ſucceſſively, till the whole 
| Aharcoal as eonſumed. The air which has ſerved: 
che ipurpoſe of the oombuſtion paſſes through 'the 
1 waſs of charcoal, and is forced, by the preflure 
cc dhe gazometer, to eſcape through tlie tube, 
2. and tn paſs 4hrough: * baths of alkaline 
il ſolution. Y 
1 experiment rEurnilhes all 1ohe eoeiiany 
Aata- or a complete anatyſis of atmoſpheric air 
Aud of charcoal. We know. the weight of char 
coal eonſumed z -theigazometer gives us the mea- 
fate of che air employed; the quantity and. quality 
f Sas nemaining after combuſtion may be deter- 
1 mined, as it. is received, either in another gaao- 
Anger, or in jars, in a pneumato- chemical appara- 
tus; the weight of aſhes remaining-inithe ath- 
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Mp Role is readily; aſcertained; and, finally, the ad- 
d zenal weight acquired by the bottles of Alka- 
zel ſolution gives the exact quantity of carbonic 
_ - acid: formed during the proceſs. By this experi- 
ment wie may like wife determine, with ſufficient 
accuracy, the [proportions in which carbon and 
f * into che 3 of carbonie 
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In a ſuture memoir I ſhall give an account te 
te Academy of à ſeries of experiments I have 


undertaken, with this inſtrument, upon all the 


vegetable and animal charcoals. By ſome. very 
Tight alterations, this machine may be made to 
anſwer for n the bee de of 
eee Fro eee Hob 
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bus are more 3 uin debe 


_ charcoal, ogy Hamed by: he; HR 


at leaſt-two elements, carbon and hydrogen; of F 

courſe, after their combuſtion in common air, 
water, carbonic acid gas, and. azotic gas remain. 
Hence the apparatus employed fur their combuſ- 


tion requires m0 be adapted for colledling che: 
three products, and is conſuqualitly » —_ chm. 


plicated than the charcoal furnace. 
Ihe apparatus I emplqy for ae purpole is 


eampoſed of a large jar or pitcher A, Pl. XII. 


Eig. 4. furrounded at its upper edge by à fim 6f 
iron properly cemented at DE, and receding 
from: the jar at BC, fo as to leave a farrow or 
| ee, between it and the outlide of the jar, 
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0 ſomewhat more than two. Ane deep. The co- 
ver or lid of the jar, Fig. 5. is likewiſe ſurround- 


ed by an iron rim /g, which adjuſts into the 
gutter x &, Fig. 4. which being filled with mer- 


cury, has the effect of eloſing the jar hermeti- 


cally in an inſtant, without uſing any lute; and, 
as the gutter will hold about two inches of mer- 


cury, the air in the jar may be made to ſuſtain | 


the preſſure of more than two feet as W 


; without danger of its eſcaping. - 


The hd has four holes, T Hi &, for the paſſage 


of an equal number of tubes. The opening T 


is furniſhed with a leather box, through which 


"aſſes the rod, Fig. 3. intended for raiſing and 
lowering the wick of the lamp, -as will be after- 


wards directed. The three other holes are in- 


tended for the paſſage of three ſeveral tubes; 
one of theſe conveys the oil to the lamp, a ſe- 


cond conveys air for keeping up the combuſ- 
tion, and the third carries off the air, after it 


has ſerved for combuſtion. The lamp in which 
the oil is burnt is repreſented Fig. 2.; à is the 


referyoir of oil, having a funnel by which it is 


filled; Y cdef gh is a ſyphon which conveys 
the oil to the lamp 11; 7, 8, 9, 10, is the tube 


which conveys the air for combuſtion from hy 


gazometer to the ſame lamp. The tube 5 c is 
formed externally, at its lower end ö, into a 
male ſcrew, which turns in a female ſcrew in the 


bg a the reſervoir of oil wh fo 2 by turning 
| 1 . the 
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the reſervoir one way or the other, it is made to 
riſe or fall, 555 which We oil 1 is kept a at the necel- 
_ fary level. 
When the Aplivn is to 6. / filled, and th com- 
munication formed between the reſervoir of oil 
and the lamp, the ſtop-cock © is ſhut, and that 
at e opened; oil is then poured in by the open- 
ing fat the top of the ſyphon, till it riſes within 
- three or four lines of the upper edge of the lamp, 
after which the ſtop- cock & is ſhut, and that at 
opened; the oil is next poured in at 7, till the 
branch h cd of the ſyphon is filled, and then the 
ſtop- cock e is cloſed. The two branches of the 
ſyphon being now completely filled, a communi- 
cation is fully eſtabliſhed between "08 TO 
and the lamp. | 
In Pl. XII. Fig. 1. all the pcs 65 the ing 
| : 11, Fig. 2. are repreſented magnified,” to ſhew 
them diſtinctly. The tube i & carries the oil from 
the reſervoir to the cavity a a a a, which con- 
tains the wick; the tube 9, 10, brings the air 
from the gazometer for keeping up the combuſ- 
tion; this air ſpreads through the cavity d d d d, 
and, by means of the paſſages c cc and 5 0 ö b, 
is diſtributed on each ſide of the wick, after the 
principles of the lamps conſtructed by W 
3 and Lange. 
To render the whole of this contplicatel ap. 
paratus more eafily | underſtood, and that its de- 
e may make all _ of 6 ſame kind 


more 


" 2 ru ES» 


wore xeadily followed, it is repreſented, coil 
pletely connected together for uſe; in Pl. XI. 
The gazometer P furniſhes air for the combuſ- 
tion, by the tube and ſtop-cock 1, 2:3 the tube 
2% 3 cmmunicates with a ſecond gazometer, 
which zs filled while the firſt one is emptying du- 
king the proceſs, that there map be no. interrup- 
tion do the combuſtion; 4, K, is a tube of glaſs 
filled with deligueſcent fats, for drying the ar 
{ a8 much ds poſſible in its paſſage and dhe 
weight of this tube and its contained Salts, at 

_ the beginning of che experiment, being — 

it is eaſy do determine the quantity of water ab- 
ſothed by them from the air. From this deli- 
queſeent tube the air is conducted through the 
pipe 5, 6, 7, 8, 9, 10, to the lamp la, where it 
ſpreads on both ſides of the wick, as before de- 
ſeribed, ant feeds the flame. One part of this 
- dif, which ſerves to keep up the combuſtion ff 
the oil, forms carbonie acid gas and water, by 
genating its elements. Part of this water 
3 condenſes upon the ſides of the Pitcher A, and 
mother part is held in ſolution in the air, by 

means of caloric furniſhed during the combuſtipn.. 

Thirair is farced by the gompreſſion of the ga- 
meter to paſs through the tube 4a, 13, 14, 
15, into the bottle 16, and the worm 17% 18, 
where the water is fully condenſad from the re- 
n en e Gall re- 
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thain in Lakatos it is alforbed by: deliqueſcent 


Alts eontained in the tube 195 8 

All theſe precautions are ſolely 1 for 
collecting and determining the quantity of water 
_ formed during che experiment; the carbonic acid 
and azotic gas remain to be aſcertained. The 
former is abſorbed by-cauſtic alkaline ſolution in 
che bottles 22 and 25. Ithave only. repreſented 


two of theſe in the figure, but nine at leaſt are 


reguiſite; and the laſt of the ſeries may be half 
filled with lime water, which is the moſt certain 
reagent for indicating the preſence of carbonic 
acid; if the lime rãs not rendered turbid, we 
may be-certain that.no ſenſible qunntü of that a 
cid, remains in the air. 
he reſt of the air which tins, ved hr, com- 
Huſtion, and which chiefly conſiſts of azotic; gas, 


though. ſtill mixed with a conſiderable : portion 


of oxygen gas, which has eſcaped unt 
from the combuſtion, is carried through à third 


ctube 28, 29, of deliquefcent ſalts, to deprive ĩt 


of any moiſture it may have acquired in the 
bottles ef alkaline ſolntion and lie- water, and 


from thence by the tube 29, 30, into a gazo- 


meter, Where its quantity is. aſcertained. Stmall 
. days are then taken from it, which are expoſec- 
40 a ſolution of ſulphuret of potaſti, to aſcertain 
the proportions of igen and A con- 
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5 if we- paid the wick Were à certain 
height, more oil riſes through its capillary tubes 
than the ſtream of air is capable of conſuming, 
and ſmoke is produced. Hence it is neceſſary 
to be able to lengthen or ſhorten the wick wit. 
out opening the apparatus; this is accompliſh- 
ed by means of the red gr, 32, 33, 34, which 
paſſes through a leather box, and is connected 
with the ſupport of the wick; and that the mo- 
tion of this rod, and conſequently of the wick, 
may be regulated with the utmoſt ſmoothneſs 
and facility, it is moved at pleaſare by a pinnion 
which plays in a toothed rack. The rod, with 
its appendages, are repreſented PE XII. Fig. 3. 
It appeared to me, that the combuſtion would be 
aſſiſted by ſurrounding the flame of the lamp 
with a ſmall glaſs j jar open at both ends, as yo” | 
lented i in its place in Pl. XI. 1 
I ſhall not enter into a more detailed" Pl 

tion of the conſtruction of this apparatus, which 
is ſtill capable of being altered and modified in 
many reſpects; but ſhall only add, that when it 
is to be uſed in experiment, the lamp and reſer- 
voir with the contained oil muſt be accuratelß 
. weighed, after which it is placed as before di- 
rected, and lighted; having then formed the 
connection between the air in the gazometer 
and the lamp, the external jar A, Pl. XI. is fix- 
ed over all, and ſecured Mm means of the board 
| BC, 
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BC, and by two rods of iron which connect this 


board with the lid, and are ſcrewed to it. A 


ſmall quantity of oil is burnt while the jar is ad- 
juſting to the lid, and the product of that com- 


buſtion is loſt; there is likewiſe. a ſmall portion of 


air from the gazometer loſt at the ſame time. 
Both of theſe are of very inconſiderable conſe- 


quence in extenſive! experiments, and they are 
even capable of Nane Fe ye in our ns 


of the reſults. HR 

In a particular memoir, 1 ſhall phos: an account 
to the Academy of the difficulties infeparable from 
this kind of experiments: Theſe are ſo inſur- 


mountable and troubleſome, that I have not hi- 
therto been able to obtain any rigorous determi- 
nation of the quantities of the products. I have 


ſufficient proof, however, that the fixed oils are 


entirely reſolved during combuſtion into water 
and. carbonic acid gas, and conſequently that they 


are compoſed of hydrogen and carbon; but I 
have no certain knowledge relpecting the n 
| Bous of theſe ingredients, Wo : 
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The corbaltivh of ilkotol may W n 


by performed: in the apparatus already deſeribes 
for the combuſtion of charcoal and- phoſphorus. 
A oi filled with alkohol is pliced under the 
jar A, PL IV. Fig. 3. a ſmall. morſet of plioE 
Phorus 18 placed upon the wick of the lamp, 


iel is ſet! on fire by means of the hot iron, as 


beſene directed. This proceſs is, however; B. 
Ale to confiderable ineonvenieney; it is” dart 


gerous te make aſe ef oxygen gas at the Begin- 


_ $i of cke experiment for fear of deflagration, 
wick is ever Hable te Rappen when common 


air is employed. An actident of this kind Bad 


very near proved fataF to myfelf, in preſence of 
ſome members of the Academy. Inſtead of prepa- 


ting che experiment, as uſual, at the time it was 


to be performed, I had diſpoſed every thing i in or- 
der the evening before; the atmoſpheric air of the : 


15 Ir kat thereby ſufficient time to diſſolve a good 
deal of the alkohol, and this eyaporation had 


even been conſiderably promoted by the height 


of the column of mercury, which I had raiſed 
* Pl. IV. . 3. . moment I attempt- | 


ed ; 
e 
* 
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ed to fer the little mopſel of phoſphorus an. fre 
by means of the red hot iron, 4 violent exploſion 
took place, which threw the jar with great vic: 
lence againſt the floor of the labour and _ 
ed it in a thouſand pieces. # 

Heneè we eam only operate Agen vH 
ales, ſuch as ten or twelve grains of alkohol, in 
this manner; and the errors which: may be eom- 
mitted in experiments upon ſuch ſmall quantities 
prevent our placing any confidence in their re- 

ſults. I endeavoured to prolong the combuſtion, 
in the experiments contained in the Memoirs of 
the Academy for 1784, p. 593. by lighting the 
alkohol firſt in common air, and furniſhing o * 
gen gas afterwards to the jar, in proportion as it 
conſumed; but the carbonic: acid gas produced 
by the proceſs became à great hinderance to the 
cultly combuſtible, eſpecially in worſe than com- 
mem ait; fo that even in n 
quantities: only could be burnt. | 
Perhaps this combuſtio naighit! bees Kiitar 

in the oil apparatus, Pl. NE z but E have not 
hitherto ventured to try if The jar A in which = 
the dombuſtion is performed is near 3400 eubical 
inches in dimenſion; and, wete an exploſfior to 


= place in fuch a veſſel, its confequentes would 
be very terrible, and very diffieuls. tb guad u- 


Said. hate fe, e 
e 115 


ET Though he . of thief; in cke ak. : 
{els does not preſent the ſame- difficulties as that 
of alkohol, yet ĩt involves ſome of a different kind, 
not more eaſily overcome, and which ſtill pre- 

vent the progreſs of my experiments. I' endea- 

voured to profit by the property which ether 
poſſeſſes of diſſolving in atmoſpheric air, and be- 
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In conſequenee of theſe difficulties, I have hot | 


haitherto obliged to confine myſelf to experiments 

upon very ſmall quantities of alkohol, at leaſt to 

combuſtions made in open veſſels, ſuch as that 
| repreſented in Pl. IX. Fig. 5. which will be de- 


ſcribed: in Section VII. of this chapter. If I am 


ever able to remove theſe RS, 1 ſhall re- 
| ne this n | 7 | 


n 
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ing thereby rendered inflammable without, explo- 


ion. For this purpoſe, I conſtructed the reſer- 

voir of ether 2 ö c d, Pl. VII. 8. to which air 
45 15 e from the gazometer by the tube 1, 2„ů— 
35,4. This air ſpreads, in the firſt place, in the 


Jobkle: lid ac of the reſervoir, ' from which it 


7 paſſes through ſeven tubes /, gb, ib, &c. which 
PE OT to the den 15 the ether, and it is 


forced 
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5 forced, by the preſſure of the gazometer, to boil | 


up through the ether in the reſervoir: We 
may replace the ether in this firſt reſervoir, in 


6 proportion as it is diſſolved and carried off by 
the air, by means of the ſupplementary reſer- 


voir E, connected by a braſs tube fifteen or 


eighteen inches long, and ſhut by a ſtop· cock. 


This length of the connecting tube is to enable 
the deſcending ether to overcome the reſiſtance, 


occaſioned by the preſſure of the air from the ga- 


zometer. 

The air, thus loaded vit vapours & ether, 
is conducted by the tube 5, 6, 7, 8, 9, to the jar 
A, into which it is allowed to eſcape through a ca- 
pillary opening, at the extremity of which it is ſet 
on fire. The air, when i it has ſerved the purpoſe 
of combuſtion, paſſes through the bottle 16, Pl. 
XI. the worm 17, 18, and the deliqueſcent tube 
| 19, 20, after which it paſſes through the alkaline 

bottles; in theſe its carbonic acid gas is abſorbed, 
the water formed during the experiment having 


been previouſly depoſited i in ws former r parts of - 


the apparatus. 


When I cauſed cena his. apparatus, I 


ſuppoſed that the combination of atmoſpheric air 

and ether formed in the reſervoir a ö c d, Pl. XII. 
Fig. 8. was in proper proportion for ſupporting 
combuſtion ; but in this 1 was miſtaken; for 


there is a very conſiderable quantity of excels of 


ether; ſo that an additional quantity of atmo- 
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ſpheris air is neceſſary to enahle it to burn fully. 


Hence a lamp conſtrued. upon . theſe principles 


will burn in the open air, which furniſhes the 
quantity of oxygen neceſſary for combuſtion, 


but will not burn in cloſe veſſels in which the 


air is not renewed. Owing to this circumſtance, 


my ether lamp went out ſoon after being 57 2 


ed and ſhut up in the jar A, Pl. XII. Vig. 8, 


Jo remedy this defect, I endeavoured to bring 


atmoſpheric air to the lamp by the lateral tube 
1, 12, 13, 14, 15 which 1 diſtributed cir- 


| cularly round. the flame ; : but the flame 1 is ſo ex- 


ceedingly rare, that it is blown out by the gentleſt 
poflible ſtream of air, ſo that I have not hitherto 
ſucceeded in burning ether. I do not, however, 
deſpair of being able to. accompliſh i it by means of 
fome changes 1 am about * have made W this 


ek 


95 the Combuſtion of Helen . and the Far | 
8 mation of Water. 5 | 


— 


i he formation of water, two ſubſtances, 
hydrogen and oxygen, which are both in the 
atcriform ſtate before combuſtion, are transform- | 
LY A. a and, or Bernd by the . my 

This 
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This experiment would be very eaſy, and would 
only require very ſimple inſtruments, if it were 


poſſible to procure the two gaſſes perfeftly pure, 


We might, in that caſe, operate in very ſmall 


veſſels, and, by contigually furniſning the two 


gaſſes in proper proportions, might continue the 
comhuſtion indefinitely. But, hitherto, chemiſts 
have only employed impure oxygen gas, mixed 
with azotic gas; from which cireumſtance they 


have only been able to keep up the combuſtion 


of hydrogen gas for a very limited time in cloſe 
veſſels, becauſe, as the reſiduum of azotic gas 
is continually increaſing, the air becomes at laſt 
ſo much contaminated, that the flame. weakens 


and goes out. This inconvenience is fo much the 
greater in proportion as the oxygen gas employ- 


ed is leſs pure. From this circumſtance, we 
muſt either be ſatisfied with operating upon ſmall 
quantities, or muſt exhauſt the veſſels at in- 
tervals, to get rid of the reſiduum of azatic 
gas; but, in this caſe, a portion of the water 
formed during the experiment is evaporated by 
the exhauſtion ; and the reſulting error is the 
more dangerous to the accuracy of the procels, 
that we have no certain means of aſcertaining its 
value: | 

Theſe ana make me daGrous to 
repeat the principal experiments of pneumatic 
chemiſtry with oxygen gas entirely free from 
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ers 
any admixture of azotic gas; and this may be 
procured from oxygenated muriat of potaſh. 
The oxygen gas extracted from this ſalt does 
not appear to contain azot, unleſs accidentally; 
ſo that by proper precautions, it may be ob- 
tained perfectly pure. In the mean time, the 
apparatus employed by Mr Meuſnier and me 
for the combuſtion of hydrogen gas, which is 
deſcribed in the experiment for recompoſition 
of water, Part I. Chap. VIII. and need not there- 
fore be here repeated, will anſwer the purpoſe ; 
when pure gaſſes are procured, this apparatus will 
require no alterations, except that the capacity 
of the veſſels may then be JOINTS. See Pl. 
IV. Fig. 5. 
> The combuſt on, when once begun, conti- 
nues for a conſiderable time, but weakens gra- 
dually, in proportion as the quantity of azotic | 
gas, remaining from the combuſtion, increaſes, 
till at laſt the azotic gas is in ſuch over propor- 
tion that the combuſtion can no longer be ſup- 
ported, and the flame goes out. This ſponta- 
neous extin ction muſt be prevented, becauſe, as 
the hydrogen gas is preſſed upon in its reſer- 
voir, by an inch and a half of water, while the 
oxygen gas ſuffers a preſſure only of three lines, 
'a mixture of the two would take place in the 
balloon, which would at laſt be forced, by the 
ſuperior preſſure, into the reſervoir of oxygen 
gas: Wherefore the combuſtion muſt be ſtop- 


c 8 
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ped, by ſhutting the ſtop-cock of the tube d Dd 
whenever the flame grows very feeble; for which 
purpoſe it muſt be attentively watched. | 

There is another apparatus for ne 
which, though we cannot with it perform expe- 
riments with the ſame ſcrupulous exactneſs as 
with the preceding inſtruments, gives very ſtri- 


King reſults, that are extremely proper to be 


ſhewn in courſes of philoſophical chemiſtry! lt 
- conſiſts of a worm EF, Pl. IX. Fig. 5. contained 
in a metallic cooller ABCD. To the upper. part 


of this worm E, the chimney GH is fixed, which 
is compoſed of two tubes, the inner of which is 


a continuation of the worm, and the outer one is 
a caſe of tin- plate, which ſurrounds it at about 
an inch diſtance, and the interval is filled up with 
ſand. At the inferior extremity K of the inner 
tube, a glaſs tube is fixed, to which we adopt the 
Argand lamp LM for burning alkohol, &c. 


Things being thus diſpoſed, and the lamp ” 


being filled with a determinate quantity. of alko- 


hol, it is ſet on fire; the water which is formed 


during the combuſtion riſes in the chimney KE, 
and being condenſed in the worm, runs out at 
its extremity F into hes bottle P. Ihe double 


tube of the chimney, filled with ſand in the in- 


terſtice, is to prevent the tube from cooling in 
its upper part, and condenſing the water; o- 
therwiſe, it would fall back in the tube, and we 


ſhould not be able to aſcertain its quantity, and 
| eg, + K 3 beides 
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- beſides it might” fall in drops upon the wick, 
and extmguiſh the flame. The intefition of this 
conſtruction, is to keep the chimney always hot, 
und the worm * ooo], that the water may 
be preſerved in the ſtate of vapour While ri - 
ding, and may be condenſed immediately upon 
ning n deſeending part of the appara- 


tus. By this inſtrument, which was contrived 


dy Mr Meufnier, and which is defcribed by me 


in the Memoirs of the Academy for 1784, p. 
593. we may, with attention to keep the worm 
n cold,” t mextly fe ip 


water from the combuſtion of fixtoen' ounces of 
aa 
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The eim e Ry or i: is chiefly 2 
uſed to ſignify the proceſs by which metals expo- 
fed to a certain Non of heat are converted 
into oxyd, by abſorbing oxygen from the air, 
This combination takes place in conſequence of 
oxygen poſſefling a greater affinity to metals, at 
* teria n than to caloric, which 

becomes 
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| beldinis ſerigiſted" in 36s Free Mates ; bel; us 
this diſengagement, when made in common air, 
is fo and pregreſſive, it is ſcarcely evident to 


the ſenſes. It is quite otherwiſe, houever, when 
oxydation takes place in oxygen gar; for, being 
produced with much greater rapidity, it is ge- 
nerally accompanied with heat and light, fo as 
evidently to ſhew that metallic . arte 
real combuſtible hocia s. 

All the metals have not the fame ae of 
affinity to oxygen. Gold, ſilver, and-platina, for 


inſtanee, are incapable of taking it away from 
its combination with caloric, even in the greateſt 


| known heat; whereas the other metals abſorb it 
in a larger or ſmaller quantity, until the affini- 
A ana: orga yay Lge ris. 


calorie, are in exact equilibrium. Indeed, this 
ſtate of equilibrium of aſſinities may be aſſumed 


as a general law of nature in all combinations. 
In all operations of this nature, the oxydation 


of metals is accelerated by giving free acceſs 0 


the air; it is ſometimes much aſſiſted by joining 


the action of bellows, fo contrived às to dirett a 


ſtream of air over che ſurface of the metal. This 
proceſs becomes greatly more rapid if a ſtream 
of oxygen gas be uſed, which is readily done by 
means of the gazometer formerly deſcribed. The 
metal, in this caſe, throws out a brilliant flame, 
0 the e very quickly accompliſhed; 
_ K k 4 eee 000 
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but this method can only be uſed in very eon · 


fined experiments, on account of the expence of 


procuring oxygen gas. In the eſſay of ores, and 
in all the common operations of the laboratory, 
the calcination or oxydation of metals is uſually 
performed in a diſn of baked clay, Pl. IV. Fig. 


6. commonly called a i!roa/ting- te, placed in a 


ſtrong furnace. The ſubſtances to be oxydated 
are frequently ſtirred, on purpoſe to preſent freſh 


furfaces to the a. „ 


218 


Whenever this optrnticar is fr A upon a 


metal which is not volatile, and from which no- 
thing flies off into the ſurrounding air during the 


proceſs, the metal acquires additional weight; 


but the cauſe of this increaſed weight during 
oxydation could never have been diſcovered by 
means of experiments performed in free air; 


and it is only ſince theſe operations have been 


performed in cloſe veſſels, and in determinate 
quantities of air, that any juſt conjectures have 
been formed concerning the cauſe of this pheno- 
menon. The firſt method for this purpoſe is due 


to Dr Prieſtley; who, expoſes. the metal to be cal - 


cined in a porcelain cup N, Pl. IV. Fig. 11. pla- 
dcegd upon the ſtand IK, under a jar A, in the 


baſon BC DE, full of water; the water is made 


to riſe up to GH, by ſucking out the air with a 


ſyphon, and the focus of a burning glaſs is made 


11 on Lot the e _ a few minutes the 
a . 
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oxydation takes place, a part of the oxygen con- 
tained in the air combines with the metal, and a 
proportional diminution of the volume of air is pro- 
duced; what remains is nothing more than azo- 


tic gas, ſtill however mixed with a ſmall quanti- 


ty of oxygen gas. I have given an account of a 
ſeries of experiments made with this apparatus in 


my Phyſical and Chemical Eſſays, firſt publiſhed 
in 1723. Mercury may be uſed inſtead of water 


in this experiment, whereby the reſults are ren- 
| dende ſtill more concluſive. 


Another proceſs for this . was 5 


by Mr Boyle, and of which I gave an account 


in. the Memoirs of the Academy for 1 774, p- 


351. The metal is introduced into a retort, 
Pl. III. Fig. 20. the beak of which is hermeti- 
cally ſealed ;. the metal is then oxydated by 
means of heat applied with great precaution. 
The weight of the veſſel, and its contained ſub- 
ſtances, is not at all changed by this procels, 
until the extremity, of the neck of the retort; is 
broken; but, when that is. done, the external 
air * in with a hiſſing noiſe. This Opera- 


tion is attended with danger, unleſs a part of 


the air is driyen out of the retort, by means of 
heat, before it is hermetically ſealed, as other- 
wiſe the retort would be apt to burſt by the di- 
lation of the air when placed in the furnace. 
The quantity of air driven out may be received 
Lives a jar in the Pneumato-chemical appara- 
tus, 
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tus, by which its quantity, and that of the al 
remaining in the retort, is aſcertained. 1 have 
not multiplied my erperitbente upon oxydation 
of metals ſo much as 1 could have wifhed; nei- 
ther have 1 obtained fatisfactory refults with any 
metal except tin. It is much to be wiſhed that 
ſome perſon would undertake a feries of experi- 
ments upon the oxydation of metals in the feve- 
ral gaſſes; the ſubject is important, and would 
ö fully repay any trouble which n brand Fa <5 5 0 
riment might occaſion. 

As all the oxyds of mercury are ee of 
rertvifying without addition, and reſtore the 
oxygen gas they had before abſorbed, this 


ſieemed to be the moſt proper metal for beco- 


ming the ſubject of concheſive experiments up- 
on oxydation. . I formerly endeavoured to ac- 
| complith the oxydation of mercury in eloſe veſ- 
ſels, by filling a retort, containing a ſmall quan- 
tity of mercury, with oxygen gas, and adapting | 
a bladder half full of the ſame gas to its Peak; 
See Pl. IV. Fig. 12. Aﬀerwards, by heating 
the mercury in the retort for à very long time, 
I ſucceeded in oxydating a very finall- portion 
fo as to form a little red oxyd floating upon the 
ſurface of the running mercury; but the quan- 
tity was fo ſmall, that the ſmalleſt error com- 
mitted in the determination of the quantities of 
oxygen gas before and after the operation muſt 
| wave rug very . * * upon the 
reſultg 


o 
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el of the experiment. I was, defides, dif. _ 
ſatisfied with this proceſs, and not without cauſe, 
leſt any air might have eſcaped through the pores 
of the bladder, more eſpecially as it becomes ſhri- 
velled by the heat of the furnace, unleſs covered 
over with cloths kept conſtantly wet. 

This experiment is performed with more cer. 
tainty in the apparatus deſcribed in the Me- 
moirs of the Academy for 1775, p. 580. This 

confiſts of a retort, A, Pl. IV. Fig. 2. having a 
crooked glaſs tube BCDE of ten or twelve limes 
Internal diameter, melted on to its beak, and 
which is engaged under the bell glaſs FG, 
ſtanding with its mouth downwards, in a baſon 
filled with water or mercury. The retort is 
placed upon the bars of the furnace MMNN, 
Pl. IV. Fig. 2. or in a ſand bath, and by ments 
of this apparatus we may, in the courſe of ſeve- 
ral days, oxydate a ſmall quantity of mercury in 
common air; the red oxyd floats upon the fur- 
face, from which it may be collected and revived, 
fo as to compare the quantity of oxygen gas ob- 
tained in revivification with the abſorption which 
took place during oxydation. This kind of expe- 

. riment can only be performed upon a frmall ſcale, 
fo that Td ern omg 

on . 1 
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The combuſtion of iron in oxygen gas being 

a true orydation of that metal, ought to be 
33 in this place. The apparatus em- 
ployed by Mr Ingenhouſz for this operation is 
repreſented in Pl. IV. Fig. 17.; but, having al- 
ready deſcribed it ſufficiently i in Chap. III. I ſhall 
refer the reader to what is ſaid of it in that 
place. | Iron may likewiſe be oxydated by com- 
buſtion in veſſels filled with oxygen gas, in the 


way already directed for phoſphorus and char- 
coal. This apparatus is repreſented Pl. IV. 


f 1 Fig. 3. and deſcribed in the fifth chapter of the 


firſt part of this work. We learn from Mr In- 
genhouſz, that all the metals, except gold, ſil- 
ver, and mercury, may be burnt or oxydated in 
the ſame manner, by reducing them into very 

fine wire, or very thin plates cut into narrow 
ſlips; theſe are twiſted round with iron-wire, 
which communicates the property of Aale 

| the other metals. 

8 is even difficultly oxydated in wo 5 
In chemical laboratories, this procels is u- 
Fully carried on in a matraſs A, Pl. IV. Fig. 10. 
having a very flat body, and a very long neck 
BC, which veſſel is commonly called Boyles 
Hell. A quantity of mercury is introduced ſuf- 

ficient to cover the bottom, and it is placed in 
a ſand-· bath, which keeps up a conſtant heat 
approaching to that of boiling mercury. By 


9 this e with hive or fix ſimi- 
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hr matraſſes during ſeveral months, and rene w- 
ing the mercury from time to time, a few oun- 
ces of red oxyd are at laſt obtained. The great 
ſlowneſs and inconvenience of this apparatus a- 
riſes from the air not being ſufficiently renewed ; 
but if, on the other hand, too free a circulation 
were piven to the external air, it would carry off 
the mercury in ſolution in the ſtate of vapour, fo 
that in a few days none would remain in es veſ- 
=o 7 | 
As, of all the 3 upon the oorydation | 

of metals, thoſe with mercury are the moſt con- 
cluſive, it were much to be wiſhed that a ſimple 
apparatus could be contrived by which this oxy- 
dation and its reſults might be demonſtrated in 
public courſes of chemiſtry. This might, in my 
opinion, be accompliſhed by methods ſimilar to 
thoſe I have already deſcribed for the combuſtion 
of charcoal and the oils; but, owing to other 


" purſuits, I have not been able hitherto to o reſume 5 


this kind of experiment. 

The oxyd of mercury revives without addi- 
tion, by being heated to a ſlightly red heat. In 
this degree of temperature, oxygen has greater 
affinity to caloric than to mercury, and forms 
oxygen gas. This is always mixed with a ſmall 
portion of azotic gas, which indicates that the 
mercury abſorbs a ſmall portion of this latter 
gas during oxydation. It almoſt always con- 


tains a little carbonic _ gas, which muſt un- 
9 TIO | > GLO 
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de atwriboted1oiths: sies vis 
oxyd ; theſe are charred by the heat, and con- 
vert a part n eee gas eee 


| . 


If chemiſts were reduced to the necallity of 
| procuring all the oxygen gas, employed in their 
experiments, from mercury oxydated by heat 
without addition, or as it is called, calcined or 


. precipitated per ſe, the exceſſive dearnels of 


that preparation would render experiments, even 


upon a moderate ſcale, quite impracticable. 


But mercury may likewiſe be oxydated by 
means of nitric acid; and in this way we pro- 


cure A red oxyd, even more pure than that pro- 
duced by calcination, I have ſometimes pre- 
- + pared this oxyd by diſſolving mercury in nitric 
acid, evaporating to dryneſs, and calcining the 
falt, either in a retort, or in capſules formed 
cf pieces of broken matraſſes and retorts, in 


the manner formerly deſeribed; but 1 have ne. 


ver ſucceeded in making it equally beautiful 


with what is ſold by the druggiſts, and which 

' is, I believe, brought from Holland. In chooſ-. 

ang this, we ought to prefer what is in folid lumps 

' compoſed of ſoft adhering ſcales, as when in pow- | 

| Ws Fnetines adulterated wah red oxyd of 
10 obtain oxygen gas from Sa oxyd of ; 


mercury, 1 uſually. employ a porcelain retort, 
++ - n beak, 


which 
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which is engaged under jars in the water pnour 

mato-· chemical apparatus; and I place a bottle 
in the water, at the end of the tube, for recei- 
ving the mercury, in proportion as it revives and 
diſtils over. As the oxygen gas never appears 
till the retort becomes. red, it ſeems to prove the 
principle eſtabliſhed by Mr Berthollet, that an 
abſcure heat can never form oxygen gas, and 
that light is one of its conſtituent elements. We 
muſt reject the firſt portion of gas which comes 
over, as being mixed with common air, from 
what was contained in the retort at the begin- 
ning of the experiment; but, even with this pre- 
caution, the oxygen gas procured is uſually con- 
taminated with a tenth part of azotic gas, and 
with a very { mall portion of carbonic acid gas. 


This latter is readily got rid of, by making the I 


gas pals through a ſolution of cauſtic alkali, but 
we know of no method for ſeparating the azotic 
gas; its proportions may however be aſcertained, 
by leaving a known quantity of the oxygen gas 
contaminated with it for a fortnight, in conta& 
with ſulphuret of ſoda or potaſh, which abſorbs 
the oxygen gas, and converts the ſulphur into 
ſulphuric acid, leaving the azotic gas pure. 
We may likewiſe procure oxygen gas from 
black oxyd of manganeſe, or from nitrat of potaſh, 
by expoſing them to a red heat, in the appa- 
ratus a deſcribed for . upon red 


oxyd 
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oxyd of mercury; : only, as it requires ſuch a 
heat as is at leaſt capable of ſoftening glaſs, we 


muſt employ retorts of ſtone or of porcelain. But 


the pureſt and beſt oxygen gas is what is diſen- 
gaged from oxygenated muriat of potaſh by ſimple 


heat. This operation is performed i in a glaſs re- 


tort, and the gas obtained is perfectly pure, pro- 


vided that the firſt portions, which are mixed 


with the « common air of the N be mn 
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HAVE dai down; lt: l. Chap. N. 
that ozygen does not always part with the 
Whole of the caloric it contained in the ſtate of 
gas, when it enters into combinatiort with other 
bodies. It carries almoſt the whole of its ealoric 
along with it on entering into the combinations 
which form nitric acid and oxygenated muriatic 
acid'; ſo that in nitrats, and more eſpecially in 
oxygenated muriats, the oxygen is, in a certain 
degree, in the ſtate of oxygen gas, condenſed, 
and reduced to the ſmalleſt volume i Is COP. 
of occupying. 
In theſe combinations, the. ellotic exerts a 
conſtant action upon the oxygen to bring it 
back to the ſtate of gas; hence the oxygen ad- 
» heres but very ſlightly, and the ſmalleſt addi- 
tional force is capable of ſetting it free; and, 
when ſuch force is applied, it often recovers the 
ſtate of gas inſtantaneouſly. This rapid paſſage 


from the ſolid to the aëriform ſtate is called 


detonation, or fulmination, becauſe it is uſually 
accompanied with noiſe and exploſion. - Defla- 
grations are commonly produced by means of 
5 wOnnLInetions of charcoal, either with nitre or 
| . | 2 with 


* 
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' with oxygenated muriat of potaſh ; ſometimes, to 
aſſiſt the inflammation, ſulphur is added; and, 
upon the juſt proportion of theſe ingredients, and 


the proper manipulation of the mixture, the art 


of making gun- -powder depends. | 
. oxygen is changed, by deflagration witlh — 
charcoal, into - carbonic acid, inſtead of oxygen 


gas, carbonic acid gas is diſengaged at leaſt 


'when the mixture has been made in jut propor- 
tions. In deflagration with, nitre, azotic gas is 
9 likewiſe diſengaged, becauſe azot is one of the 
_ conſtituent elements of nitric acid. | 
The ſudden. and inſtantaneous 1 
and expanſion of theſe gaſſes is not, however, 
ſufficient for explaining all the phenomena of de- 


flagration ; becauſe, if this were the ſole opera- 
ting power, gun-powder would always be ſo much 


the ſtronger in proportion as the quantity of gas 


diſengaged: in a given time was the more conſi- 
derable, which does not always accord with ex- 
periment. I have tried ſome kinds which produ- 
ced almoſt double the effect of ordinary gun- 
powder, although they gave out a fixth part leſs 


of gas during deflagration. It would appear that 
the quantity of caloric diſengaged at the moment 
of detonation contributes conſiderably to the ex- 
panſive effects produced; for, although caloric 
penetrates freely through the pores of every body 
in nature, it can only do fo progreſſively, and in 
"© 4838 time; hence, when the quantity diſenga- 


ged 


— 
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ged at once is too large to get through the pores 
of the ſurrounding bodies, it muſt neceffarily act 
in the ſame way with ordinary elaſtic fluids, and 
muſt overturn every thing that oppoſes its paſ- 
ſage. This muſt, at leaſt in part, take place 
when gun-powder is ſet on fire in a cannon ; as, 
although the metal is permeable to Ellorte⸗ the 
quantity diſengaged at once is too large to find 
its way through the pores of the metal, it muſt 
therefore make an effort to eſcape on every fide ; 
and, as the reſiſtance all around, excepting to- 
_ wards the muzzle, is too great to be overcome, 
this effort is nn, e for expelling 
: the bullet: . 
The caloric adices a ſecond effect, by 
means of the repulſive force exerted between 
its particles; it cauſes the gaſſes, diſengaged at 
the moment of deflagration, to expand with a de- 
gree of force hh! =nex'ns to the temperature 
Produced. TY 414 
It is very probable that water is decompoſe 
during the deflagration of gun-powder, and ithat 
-part of the oxygen fyrniſhed to the naſcent car- 
bonic acid gas is produced from it. If ſo, a 
conſiderable quantity of hydrogen gas muſt be 
diſengaged in the inſtant of deflagration, which 
expands, and contributes to the force of the ex. 
ploſion. It may readily be eonceived how great · 
ly this eircumſtance; muſt increaſe the effect of 
powder, if we conſider that a pint of hydrogen 
| | ,L12 | gas 
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gas as only one grain and two thirds ; 5 
hence a very ſmall quantity in weight muſt oc-" 
eupy a very large ſpace, and it muſt exert a 
prodigious expanſive force in _ paſſing from the 
quid to the atriform ſtate of exiſtence. - | 
Inn the laſt place, as a portion of undecom- 
poſed water is reduced to vapour during the | 
deflagration of gun- powder, and as water, in 
the ſtate of gas, occupies ſeventeen or eighteen 
hundred times mere ſpace than in its liquid ſtate, 
this circumſtance muſt lkewiſe contribute largely 
to the exploſive force of the powder. e 
1. have already made à confiderable ſeries of 
experiments upon the nature of the elaftic fluids 
diſengaged during the deflagration of nitre with 
charcoal and ſulphur, and have made ſome, 
likewiſe, with the oxygenated muriat of potaſh. 
This method 'of. inveſtigation leads to tolerably 


accurate concluſions with reſpect to the conſti- 


tuent elements of theſe falts. Some of the prin- 
ceipal reſults of theſe experiments, and of the 
conſequences drawn from them reſpecting the 
analyſis of nitric acid, are reported in the col- 
lection of Memoirs preſented to the Academy 
by foreign philoſophers, vol. xi. p. 62 5. Since 
then I have procured more convenient inſtru- 


ments, and I intend to repeat theſe experiments 


upon a larger ſcale, by which I ſhall procure 
more accurate preciſion in their reſults; the 
a a hawayes, = "the, proceſs I have hither- : 


to 


3 
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40 employed. I would very earneſtly advife ſuch 


as intend to repeat ſome of theſe experiments, 
to be very much upon their guard in operating 


upon any mixture which contains nitre, char- 


coal, and ſulphur, and more eſpecially with thoſe 
in which oxygenated muriat of mn is mixed 
| Wk theſe two materials, 


I make ufetef piltel barrels, about fix inclies _ 


| long, and of five or fix lines diameter, having 


the ' touchchole ſpiked up with an iron nail 
ſtrongly driven in, and broken in the hole, and 


a little tin-ſmith*s ſolder run in to prevent any 
poſſible iſſue for the air. Theſe are charged 
with a mixture of known quantities of nitre and 


charcoal, or any other mixture capable of de- 


flagration, reduced to an impalpable powder, 
and formed into a paſte with a moderate quan- 


 Fity of water. Every portion of the materials 


introduced muſt be rammed down with” a ram- 
mer nearly of the ſame caliber with the barrel, 
four or hve lines at the muzzle muſt be left 
empty, and about two inches of quick match 


are added at the end of the charge. The only 


difficulty in this experiment, eſpecially when ſul- 
phur is contained in the mixture, is to diſcover 


the proper degree of moiſtening; for, if the 


paſte be too much wetted, it will not take fire, 
and if too dry, the deflagration is apt to become 
too rapid, and even dangerous. 


e wues 


VS 
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When the experiment is not intended to be 
rigorouſly exact, we ſet fire to the match, and, 


when it is juſt about to communicate with the. 


charge, we plunge the piſtol below a large bell- 
_ glaſs full of water, in the ppeumato-chemical 
apparatus. The deflagration begins, and. conti- 
nues in the water, and gas is diſengaged with 
leſs or more rapidity, in Proportion as the mix- 
ture is more or leſs dry. So long as the defla- 
gration continues, the muzzle of the piſtol muſt 


be kept ſomewhat inclined downwards, to pre- 


vent the water from getting into its barrel. In 
this manner I have ſometimes collected the gas 
produced from the deflagration of an ounce and 
wall, or two ounces, of nitre. 1 


In this manner of operating, it is impoſiible to 


determine the quantity of carbonic acid gas dif- 
engaged, becauſe! a Parte of- it is abſorbed by the 


] hone: 2cid' is - abſorbed, the azotic gas re- 
mains; and, if it be agitated for a few minutes 


in cauſtic alkaline ſolution, we obtain it pure, 


7 and can eaſily determine its volume and weight. 5 


We may even, in this way, acquire a tolerably 


exact knowledge of the quantity of carbonic 


acid by repeating the experiment a great many 
times, and varying the proportions of charcoal, 


till we find the exact quantity requiſite to defla- 
grate the whole nitre employed. Hence, by 


means of the weight of charcoal * we 


determine 5 


$ 
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| Aenne the PAT of oxygen neceflary for 


Hturation, and deduce the quantity of RATE We 


contained in a given weight of mire... 

_ + have uſed another proceſs, by which the - 
9 of this experiment are conſiderably more 
accurate, which conſiſts in receiving the diſen- 

gaged gaſſes in bell-glaſſes filled with mercury. 


The mercurial apparatus I employ is large 


enough to contain jars; of from twelye. to fifteen 
pints, in capacity, which are not very readily 
managed when full of mercury, and even re- 
quire to be filled by a particular method. When 
the jar is placed in the ciſtern of mercury, a 
glaſs ſyphon is introduced, connected with a 


ſmall air- pump, by means of which the air is 


exhauſted, and the mercury riſes ſo as to fill 
che jar. After this, the gas of the deflagration 
is made to paſs into the jar in the ſame manner 
- a8 directed when water is employed. 

I muſt again repeat, that this ſpecies of ex- 
periment requires to be performed with the 
greateſt poſſible precautions. I have ſometimes 
ſeen, when the diſengagement of gas proceeded 
with too great rapidity, jars. filled with more 


chan an hundred and fifty pounds of mercury 


driven off by the force of the exploſion, and 

broken to pieces, while the mercury was ſcat- 

tered about in great quantities. | 

When the experiment has ſucceeded, and the 

a is collected under the jar, its quantity in 
| DIS. © gener 


general, and the nature and quantities of the fe- 
veral ſpecies of gaſſes of which the mixture is 
compoſed, are accurately aſcertained by the me- 
thods already pointed out in the ſecond chapter 
of this part of my work. I have been preyent- | 
ed from putting the laſt hand to the experi- 
ments I had begun upon deflagration, from their 
connection with the objects I am at preſent en- . 


gaged in; and I am in hopes they will throw 
conſiderable light upon tlie operations Deen: 


ig! o the manufacture of Log VB 
8 3 3 3 $ - T8» 1 
4 3 8 © 3% i & ” 
— o - ws 119 + ot $7 
5 * 


- 1 . 
* 1 "os + 0 
- 9 1 Ia J oy * * * - 
i 
j * 
hy * ms 3 3 * 
* 
. , : * 5 1 
* 4 - o 
5 — 2 * #& "4 * « 
* OY 
% * 
A * ' 
* 7 
n 
6 ? 17 1 
4 - - ** * 5 83 „* RE TEES - * * 
® to — 
5 
b « 
A. r + LY «4a x * 4 4 
. 
4 » v ” 
— N * . * 4 
* 4 * 
6 7 P. 8 2135 0 * - FS a # — 
d . 
_ > 
. 
* 
a - 
C : _— 1 * 
- * * , by 
2 1 # 4 4 #4 * 5 * 244 £5 
>” * 2 
. = \ - | 4 7 % — 4 . 5 Z 
= < 1 * — L - 4 8 0 TT Ba = I * 
® 
— _ * 92 
4 $ 
as % * „ . F f wb > 
* - 2 
* 
” * © * 
- = Y -/ « * 
* 
x 
— 4 e » 
« 
5 4 2 A ” — 4 o * * 
— *, 
4 
_ 
k 5 . 
* - 
» Fe 2 * 4 . X * — 
4 
x 
o 
> * — 3 
Y # 
* „ - a. 
* 1 
* "ad 
* * « 
. g 7 
A TS , 
* * 
4 N 
— w : * » 
£ * 
4. 2 
* K® * - 
* 1 
. Lg 
. 
w * 4 - 
* % 
* 
- 
* 
* * * 
* 
* 
— 
* 
E — 
4 * * 
-— 
— 
* 
— 
. 
. 


OF[CHEMISTRY. ' oy 


. + Fa 


CHAP. X. 


7 | e in v high Dae is 8 "2 


+ D, 4 bo . J. : 


28 : 
4 1 8 | 85 | 
” 5 i | 
4 RE 
| 0 Fu on. . 
4 L |; 
% of 25 - of $ 1 #1 F - 1 FX 5 4 . of 
: 5 ** as — ; l * b 
* 
7 - 


* 


K Ws reid ſeen; "oa * aqueous 4 | 
| lution, in which the particles of bodies 
are e from each other, neither the ſol- 
vent nor the body held in ſolution are at all de- 
compoſed; ſo that, whenever the cauſe of ſe- 
paration ceaſes, the particles reunite, and the ſa- 
line ſubſtance recovers preciſely the ſame appear- 
ance and properties it poſſefſed before ſolution. 
Real ſolutions are produced by fire, or by . 
troducing and accumulating a great quantity of 
caloric between the particles of bodies ; and this 
ſpecies of ſolution in caloric is ae cd fil | 
8 fe . 
This opera is e 0 in 
yeſlels called crucibles, which muſt neceſſarily 
\ 9 x „ e be 
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be leſs fuſible than the bodies they are intended 


to contain. Hence, in all ages, chemiſts have 
been extremely ſolicitous to procure crucibles 
olf very refractory materials, or ſuch as are ca- 
pable of reſiſting a very high degree of heat. 


The beſt are made of very pure clay or of por- 


celain earth; whereas ſuch as are made of clay 
mixed with been or ſilicious earth are very 
a fuſible. All the crucibles made in the neigh- 
| bourhood of Paris are of this kind, and are con- 
; ſequently unfit for moſt chemical experiments. 


The Heſſian crucibles are tolerably good ; but 


the beſt are made of Limoges earth, which 


ſeems abſolutely infuſible. We have, in France, , 
a great many clays very fit for making cruci- 
bles; ſuch, for inſtance, is the kind uſed for ma- 
king melting · pots a at the glaſs e of St 


i „ 0 . 


Crucibles are any 75 various forms, 2 accor- 


8 "Hog to the operaiions they are intended to per- 


form. Several of the moſt common kinds are 
repreſented Pl. VII. Fig. 7, 8, 9, and 10. the | 


one 5 at A 9. is x_almoſt Tus at ts | 


mouth. 


„ 


eee whe, nature of the fuſed — this ope- | 
ration-is frequently employed as a chemical means 
of decompoſing and recompounding bodies. In 
this way all the metals are extracted from their 


res; and, by this e they are revived, 
40 | | moulded, 


OF CHEMISTRY. 539 


moulded, and alloyed with each other. By this 
proceſs ſand and alkali are combined to form glaſs, 
and by it likewiſe paſtes, or coloured on, Fey 
mels, &c. are formed. | 

The action of on fire was mach more: fre- 
5 quently employed by the ancient chemiſts than 
it is in modern experiments. Since greater pre- 
cifion has been employed in philoſophical re- 
ſearches, the humid has been preferred to the 
dry method of proceſs, and fuſion is ſeldom had 
_ recourſe to until all the other means of Rs 


have Gs. 


— 


r 


. 7 . : 
1 . 2 N 1 N = * 7 
+ ow * d . 
o 1 1 | G p 8 « p g . 
A . * - 4 
- C I * 
. 2 6 
* # * % o > 
* 


Of Furnaces.” 


T heſe are inſtruments of moſt univerſal uſe 
in chemiſtry; and, as the ſucceſs of à great 
number of experiments depends upon their be- 
ing well or ill conſtructed, it is of great impor- 
tance that a laboratory be well provided in this 
reſpect. A furnace is a kind of hollow cylin- 
drical tower, ſometimes widened above, PL: XIE 
Fig. 1. ABCD, which muſt have at leaſt two 
lateral openings; one in its upper part F, which 
is the door of the Hro-place, and one below, G, 


Om 
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leading to the aflichole.. Between theſe the Fur. 


nace is divided by a horizontal grate, intended 


for ſupporting the feuel, the ſituation of Which 
is marked in the figure by the line HI. Thou gh 
tis be the leaſt complicated of all the e 
furnaces, yet it is applicable to a great number 


of purpoſes. By it lead, tin, biſmuth, and, in 


general, every ſubſtance which does not require 
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4 very ſtrong fire, may be melted in cfucibles; 
it will ſerve for metallic oxydations, for evapo- 


ratory veſſels, and for fand-baths, as in Pl. III. 
Fig. 1. and 2. To render it proper for. cheſs E 
purpoſes, ſeveral notches, m mn mn mn, Pl. XIII. 


Fig. 1. are made in its upper edge, as otherwiſe 
any pan which might be placed over the fire would 


ſtop the paſſage of the air, and prevent the feuel 
from burning. This furnace can only produce a 


moderate degree of heat, becauſe the quantity of 


charcoal it is capable of conſuming is limited by 
the quantity of air which is allowed to paſs through 
the opening G of the aſh-hole. Its power might 


be eonfiderably augmented by enlargin g this o- 


pening, but then the great ſtream of air which is 


convenient for ſome operations might be hurtful 
in others; wherefore we muſt have furnaces of 
qſfferent forms, cofiſtructed for different purpoſes, 
in our laboratories: There ought eſpecially to 


be en of the mn now deſcribed of different 


"The weden Wentz. Pl. x1, Tig. . | 
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is perhaps more neceſſary. This, like the com- 
mon furnace, is compoſed of the afh-hole HIKL, 
the fire- place KLMN, the laboratory MN Op, 
and the dome RRSS, with its funnel or chim- * 
ney TTYV ; and to this laſt ſeveral additional | 
tubes may be adapted, according to the nature | 

of the different experiments. The retort A is 


- placed in the diviſion called the laboratory, and ; 


is ſupported by two bars of iron which run a- 
K's: the furnace, and its beak comes out at a 
round hole in the fide of the furnace, one half 
of which is cut in the piece called the labora- 
tory, and the other in the dome. In moſt f 
the ready made reverberatory furnaces which 
are fold by the potters at Paris, the openings 
both above and below are too {malt : Theſe do 
not allow a ſufficient. volume of air to paſs. 
through; hence, as the quantity ef charcoal 
conſumed, or, what is much the ſame thing, 
the quantity of caloric diſengaged, is nearly in 
proportion to the quantity of air which paſſes 
through the furnace, theſe furnaces. do ,not 
produce a ſufficient effect in a great number of 
experiments. Io remedy. this defect, there 
ought to be two openings GG. to the aſh-holez _ 
one of theſe is ſhut up when only a moderate 
fire is required; and both are kept open when 
the ſtrongeſt power of the furnace is to be 
e "Ne We wk the dome 88 ought 
| f + HINA 
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evil to be conſiderably larger than | is be 
made. . I f 


It is of great importance not to employ | re- 
torts of too large ſize in proportion to the fur- 
nace, as a ſufficient ſpace ought always to be al- 
lowed for the paſſage of the air between the 
fides of the furnace and the veſſel. The retort 
A in the figure is too ſmall for the ſize of the 
furnace, yet I find it more eaſy to point out the 
error than to correct it. The intention of titre 
dome is to oblige the flame and heat to ſurround 
and ſtrike back or reverberate upon every part 
of the retort, whence the furnace gets the name 
of reverberatory. Without this circumſtance 

the retort would only be heated in its bottom, 
the vapours raiſed from the contained ſubſtance 
would condenſe in the upper part, and a conti- 
nual cohabitation would take place without any 
thing paſſing over into the receiver; but, by 
means of this dome, the retort is equally heated 
in every part, and the vapours being forced out, 
can only condenſe in the neck of the 2 97 or in 

2 5 the recipient. 

To prevent the bottom of the retort gen be⸗ 
ing either heated or cooled too ſuddenly, it is 
ſometimes placed in 4 ſmall ſand - bath of baked 
clay, ſtanding upon the croſs bars of the fur- 
nace. Likewiſe, in many operations the retorts 
are coated over with lutes, fome of which are in- 


tended. 0 preſerve them from the too ſudden 
| influence 
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fluence of heat or of cold, while others are for 
ſuſtaining the glaſs, or forming a kind of ſecond 


retort, which ſupports the glaſs one during ope- 


rations wherein the ſtrength of the fire might 
| ſoften it. The former is made of brick-clay. . 


with a little cow's hair beat up along with it, 


into a paſte or mortar, and ſpread over the glaſs 
or ſtone retorts. The latter is made of pure 
clay and pounded ſtone-ware mixed together, 
and uſed in the ſame manner. This dries and 
hardens by the fire, ſo as to form a true ſupple- 
mentary tetort capable of retaining the materials, 
if the glaſs retort below ſhould crack or ſoften. 
But, in experiments which are intended for col- 
lecting gaſſes, this lute, IP ns is of no 
manner of uſe. | 
ms great many 3 ee very 


violent fire is not required, the reverberatory __ 


furnace may be uſed as a melting one, by leav= 


ing out the piece called the laboratory, and A 


placing the dome immediately upon the fire- 
place, as repreſented Pl. XIII. Fig. 3. The fur- 


nace repreſented in Fig. 4. is very convenient 


for fuſions; it is compoſed: of the fire- place and 
 aſh-hole ABD, without a door, and having a 
hole E, which receives the muzzle of a pair of 
bellows ſtrongly luted on, and the dome ABGH, 
which | ought to be rather lower than is repre. 
| ſented in the figure. This furnace is not ca- 
| 1880 of EE is a "wo: ſtrong heat, but is 

| 555 fufficient 
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; can FR otdinary. apts and may be 


readily moved to any part of the laboratory where 
it is wanted. Though theſe particular furnaces 


are very convenient, every laboratory muſt be 
provided with a forge furnace, having a good 


pair of bellows, or what is more heceſſary, a 
powerful melting furnace. I ſhall deſcribe the 
one I uſe, with the . ö is 


conſtructec. 


The air circulates in 2 A in 


e et in in fügen theavgh fle bos 
ing coals; ir dilates, and, becoming lighter than 
the ſurrounding air, is forced: to riſe upwards 


by the preſſure of the lateral columns of air, 
and is replaced. by freſh air from all ſides, eſpe - 


cially from below. This circulation of air even 


takes place when coals are burnt in a common 
chaffing diſn; but we ea readily conceive, 
that, in a furnace open on all ſides, the maſs of 
air which paſſes, all other eircumſtances being 
equal, cannot be ſe great as when it is obliged 
to paſs through a furnace in the ſhape of a hol- 


low tower, like moſt of the chemical furnaces, 


and conſequently that the combuſtion muſt be 


more rapid in a furnace of this latter con- 
ſtruction. Suppoſe, for inſtance, the furnace 


ABCDEF open above, and filled with burning 


coals, the force with which the air paſſes through | 


the coals will be in proportion to the difference 7 
nn ** ipecific.” gravity. of. two columns 


equal 
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equal to AC, the one of cold air e and 
the other of heated air within the furnace. 
There muſt be ſome heated air above the open- 
ing AB, and the fuperior levity of this ought. 
likewiſe to be taken into conſideration; but, as 
this portion is continually cooled and carried 
off by the external air, it cannot produce any 
gre eat effect. 155 

But, if we add to this bones A kg hollow 
tube GHAB of the ſame diameter, which pre- 
ſerves the air which has been heated by the 
burning coals from being cooled and diſperſed 
by the ſurrounding air, the difference of ſpecific 
gravity which cauſes the circulation will then be 
between two columns equal to GC. Hence, if 
| GC be three times the length of AC, the cir- 
culation will have treble force. This is upon 
the ſuppoſition that the air in GHCD is as 
much heated as what is contained in ABCD, 
which is not ſtrictly the caſe, becauſe the heat 
muſt decreaſe between AB and GH; but, as 
the air in GHAB i is much warmer than the ex- 
ternal air, it follows, that the addition of the 
tube muſt increaſe the rapidity of the ſtream of- 
air, that a larger quantity muſt paſs through. 
the coals, and conſequently that a greater de- 
gree of combuſtion muſt take place. 

We muſt not, however, conclude: from dels: = 
principles, that the length of this tube ought to 
be ipdefinitely prolonged ; for, ſince. the heat of 

Mm | 80 che 
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che ai air G Aüniaiſhes in pillulg from AB 


to GH, even from the contact of the ſides of the 


tube, if the tube were prolonged to a certain 
degree, we would at laſt come to a point where 


the ſpecific gravity of the included air would be 


equal to the air without ; and, in this caſe, as 
the cool air would no longer tend to riſe up- 


wards, it would become a gravitating maſs, re- 


fiiſting the aſcenſion of the air below. Beſides, 


as this air, which has ſerved for combuſtion, is 
neceſfarily mixed with carbonic acid gas, which 
is conſiderably heavier than common air, if the 
tube were made long enough, the air might at 
laſt approach ſo near to the temperature of the 
external air, as even to gravitate downwards; 
hence we muſt conclude, that the length of the 
tube added to a furnace muſt have ſome limit, 


beyond which it weakens, inſtead of e e 


ing, the force of the fire. 

From theſe reflections it follows, that the firſt 
foot.of tube' added to- a furnace produces- more 
effect than the ſixth, and the fixth more than 
the tenth; but we have no data to aſcertain ar. 
what height we ought to ſtop. © This mit of 
uſeful addition is ſo much the farther in propor- 
tion as the materials of the tube are weaker con- 


ductors of heat, becauſe the air will thereby be 
ſo much lefs cooled; hence baked earth is 


much preferable to what: iron. It would be 


even of conſequence to make the tube double, and 


; Ry e 
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to fill the interval with rammed” esel which 


18 one of the worſt known conductors of heat; 


by this the refrigeration of the air will be tetdrd- 


| ed, and the rapidity of the ſtream of air conſe- 
| den increaſed'; and, by this Ss the Ni 
may be made ſo mucl the longer. 


As the fire-place is the hotteſt” part of a für 


nace, and the part where the air is moſt dilabed 
in its paſſage, this part ought to be made with a 


more neceffary, as it is intended to contain the 


charcoal and crucible, as well as for the paſſage 
of the air which ſupports, or rather produces 


the combuſtion ; hence we only allow the inter- 
ſtices between the coals nd the Pg rk * 


air, 9 
Flem theſe Wide my meking fürntee i 


conſtructed, which I believe is at leaſt equal in 


power to any hitherto made, though I by sn 


means pretend that it poſſeſſes the greateſf pf. 
ſible intenſity that can be produced: in chemical 
furnaces. The augmentation of the volume of 
air produced during its paſſage through a melt- 


8 ing furnace not being hitherto aſcertained from 


experiment, we are ſtill unacquainted with the : 


proportions which ſhould exiſt between the in- 
ferior and ſuperior apertures, and the abſolute 


ſize of which theſe openings ſhould be made is 
till leſs underſtood; hence data are wanting 


w_ which to prooced upon principle, me we 


: ' 


confiderable widening | or belly. This is the 
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can al accompliſh the end! in view by repeats” 


eld trials, 


This furnace, Ms the hows 
flated rules, is in form of an elliptical ſpheroid, 


zs repreſented Pl. XIII. Fig. 6. ABCD; it is cur 
off at the two ends by two plains, whzch paſs, 


perpendicular to the axis, chrough the foci of 
che ellipſe. From this ſhape it is capable of con- 
taining 2 conſiderable quantity of charcoal, 
while it leaves ſufficient ſpace in the intervals 


| tor the paſſage of the air. That no obſtacle 
may oppole the free acceſs of external air, it is 
perfectly open below, after the model of Mr 


Maequer's melting furnace, and ſtands upon an 


iron tripod. The grate is made of flat bars ſet 
on edge, and with conſiderable interſtices. To 


the upper part is added a chimney, or tube, of 
baked earth, ABFG, about eighteen feet long, 
and almoſt half the diameter of the furnace. 


| Though this furnace produces a greater heat 


than any hitherto employed by chemiſts, it is 
ſtill ſuſceptible of being cenſiderably increaſed 


in power by the means already mentioned, the 


principal of which is to render the tube as bad 
a conductor of heat as poſſible, by making it 
double, and filling the TIE: with rammed 


| When it is required to know. if lead contains | 
any mixture of gold or ſilver, it is heated in a 


| Seng Hep in , of calcined | bones, whick 


e 
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are called cuppels. The lead is oxydated, be- 
comes vitrified, and ſinks into the fubſtance' of | 


the cuppel, while the gold or filver, being in⸗ 
capable of oxydation, remaii pure. As lead 


will not oxydate without free acceſs of air; this 
operation cannot be performed in a crucible 
placed in the middle of the burning coals of 4 


Furnace, becauſe the internal air, being moſtly 
already reduced by the combuſtion into atgzotic 
and carbonic acid gas, is no longer fit for the 
oxydation of metals. It was therefore neceſſary 
_ ito. contrive' a particular apparatus, in which the 
metal ſhould be at the ſame time expoſed to the 
influence of violent heat, and defended from con- 
tat with air rendered - .incombultible * ies and 
tage through burning coals. 

© The furnace intended for dnfiecdng. this double 
Purpoſe i is called the .cuppelling or eſſay furnace. 
It is uſually made of a ſquare form, as repreſent- 
ed Pl. XIII. Fig. 8. and 10. having an aſh-hole 
AABB, a fire. place BBCC, a laboratory CCD, 

and a dome DDEE. The muffle or ſmall ok 


of baked earth GH, Fig. 9. being placed in the | 


laboratory of the furnace upon.croſs bars of iron, 
is adjuſted to the opening GG, and luted with 
clay ſoftened in water. The cuppels are placed 
in this oven or muffle, and charcoal is convey- 


ed into the furnace through the openings of the + 


dome and fire: place. The external air enters 
ee the openings of the aſh-hole for ſup- 
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| porting the, combuſtion, and eſcapes by the ſu; 


perior opening or chimney at EE; and air is 


admitted through the door of the muſle GG for ö 


oxydating the contained metal. 
Very little reflection is ſufficient: to ne 


the erroneous: principles upon which this fur- 


nace is conſtructed. When the opening GG is | 


; thut, the oxydation is Produced ſlowly, and with 


difficulty, for: want: of air to carry it on; and, 


When this hole is open, the ſtream of gold air 
Which is then admitted fixes the metal, and ob- 
ſtructs the proceſs. Theſe inconyeniences may 


be eaſily remedied; by conſtructing the muffle 


and furnace in ſuch a manner that a ſtream of 


freſh external air ſhould always play upon the 


fſurface of the metal, and this air ſhould be 


made to paſs through a pipe of clay kept con- 


tinually red hot by the fire of the furnace, By. 
this means the inſide of the mufflę will never be 


cooled, and proceſſes will be finiſhed in a few 
minutes, which at prefens: VOOR: a conſiderable. 


pace of time. 


Mr Sage remedies choke inconveniences. in n 
different manner; he places the cuppel contain- 


ing lead, alloyed with gold or filver, amongſt | 


the charcoal of an. ordinary. furnace, and cover- 


ed by a ſmall porcelain muffle; when the whole 


is ſufficiently , heated, he directs the blaſt of a 


of 
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of the metal, and completes the cuppellation in 
this way with great eaſe and exactnels;- 


| 8 E C 9 III. 


Of eg the A Action of Fire, by of ing Oxygen 


Ga, inſtead of ge, Air. e 


„ -£4 224 


1200111 tix Th her | 15 abi 
ya of . | 9 | plaſſes; ſuch as 
thoſe of Tehirnhauſen and of Mr de Trudaine, 2 


| degree of heat is obtained ſomewhat greater 


than has hitherto been produced in chemical 
furnaces, or even in the oven of furnaces uſed 
for baking hard porcelain. | But theſe inſtru- 
ments are extremely expenſive, and do not even 
produce heat ſufficient to melt crude platina; 
Jo that their advantages are by no means fuffi- 
cient to compenſate for the difficulty of pro- 
curing,” and even of uſing them. Concave mir- 
rors produce ſomewhat more effect than burn- 


ing glaſſes of the ſame diameter, as is proved by 


the experiments of Meſſrs Macquer and Beaumé 
with the ſpeculum of the Abbe Bouriot; but, 
as the direction of the reflected rays is neceſſa- 
rily from below upwards, the ſubſtance to be 
operated upon muſt be placed in the air with- 


out any ſupport, which renders moſt chemical 
experiments impoſſible to be W with this 


men. 
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For theſe reaſons, I firſt endeavoured to am- 
ploy oxygen gas in combuſtion, by filling large 
bladders with it, and making it paſs through a 
tube capable of being ſhut by a ſtop- cock; and 
in this way I ſucceeded in cauſing it 0 ſupport 
the combuſtion af lighted charcoal. The in- 
tenſity of the heat produced, even in my firſt 
attempt, was ſo great as readily to melt a ſmall 
quantity of crude platina. To the ſucceſs of 
this attempt is owing the idea of the gazome- 
ter, deſcribed p. 386. et feg: which I ſubſtituted 
inſtead of the bladders ; and, as we can give 
the oxygen gas any neceſſary degree of preſſure, 
we can with this inſtrument keep up a conti- 
nued {tream, and give 3 it even a very conſider- 


dle force. 


- The only apparatus N for experiments 
of this kind conſiſts of a ſmall table, ABCD, f 
Pl. XII. Fig. 15. with a hole F, through which 
paſſes a tube of copper or filver, ending in 2 
yery ſmall opening at G, and capable of being 
opened or ſhit by the ſtop-cock H. This tube 


| 18 continued below the ſtable at Im n o, and i I 


connected with the i interior cavity of. the gazome- 
ter. When we mean to operate, a hole of a few 
Unes deep muſt be made with a chiſel in a piece 
of charcoal, into which the ſubſtance to be treat- 
ed is laid; the charcoal is ſet on fire by means 
.of a candle and 'blow-pips, after which it 2 
ed 
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poſe to a rapid ſtream of oxygen 825 from the 
extremity G of the tube FG. 

This manner of operating can only be uſed 
With ſuch bodies as may be placed, without in- 
FLonvenience, in contact with charcoal, ſuch as 


metals, ſimple earths, Kc. Hut, for bodies | 
whoſe elements have affinity to charcoal, and 


which are conſequently decompoſed by that 


ſubſtance, ſuch a8 ſulphats, phoſphats, and 5 


moſt of the neutral ſalts, ' metallic glaſſes, ena- 
mels, &c. we muſt uſe a lamp, and make the 
ſtream of oxygen gas paſs through its flame, 
For this purpoſe, we uſe the elbowed blow⸗ pipe 
ST, inſtead of the bent one FG, employed with 


charcoal. The heat produced in this ſecond 


manner is by no means ſo intenſe as in the for- 
mer way, and is very difficultly made to melt 
platina. In this manner of operating with the 


lamp, the ſubſtances are placęd in cuppels of cal. 5 
eined bones, or little cups of porgelain, or even 


in metallic diſhes. If theſe laſt are ſufficiently 
large, they do not melt, becauſe, metals 


good conductors of heat, the caloric ſpreads! ra- 


pidly through the whole maſs, fo that 1 none of i ity 
parts are very much heated. 


In the Memoirs of the Andy For 1783, 
P- 4 476. and for 1783, p. 573. the ſeries of ex. 
periments I have made with this apparatus may 


be ſeen at large. The TY. are ſome of the 
W reſults. 


1. Rock 
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Ar. Rock eryſtal, or pure ſilicious earth, is in- 
5 fufible, but becomes capable of being ſoftened or 
fuſed when mixed with other ſubſtances. 

2. Lime, magneſia, and barytes, are infuſible, 
either when alone, or when combined together, 
but Ae at ; r aſſiſt the An of o 

! other body. . 
3. Argill, or pure. baſe 6 nag is ware Sf 
7-4 fuſible per:/e into a very hard opake vitreous ſub- 
ſtance, | much: ee glaſs: like the wesen 
ſtones. 1 
4 AL the. KS oe (EP and 8 are 
readily, fuſed ji into a browniſh glass. 
5 All the ſaline ſubſtances, even bel aal, 
en in a few ſeconds. VVV 
6. anne R and 5 . — ry 


non. a n 172 i | 
8 7. All other 8 f 3 except ee 
ry, become oxydated, though placed upon char- 
coal, and burn with different coloured et 
and at laſt diffipate altogether. ;.: .//, 2:1 
58. LOG metallic oxyds likewiſe all a th 
This ſeems to form a diſtinctive charac- 
ter for theſe ſubſtances, and even leads me to be- 
5 lieve, as was ſuſpected by Bergman, that barytes 
is a metallic oxyd, though we have not hitherto 
| been able to obtain the Fee in its p or r regu - 
REP line IS: Ws T # | 


FE | 9. . Some 


Gd. 
C3 
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Capable of being ſoftened and ſol 
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30 


495; Se of the precious enen are 
red, together, 
Without injuring their colour, or Even, diminiſh. 
ing their weights. The byacinth, though, al. 
moſt; equally fixed with the ruby, loſes its colour. | 
very. readily. |. The Saxon and Braſilian topaz, 
and the Braſilian ruby, Joſe; their colour very 
quickly, and Joſe: about a fifth of ; their. weight, 
leaving a White earth, reſembling white quartz, | 
or unglazed china. The; emerald, chxyſolitez and 
garnet, are almoſt inſtantly melted 1 1 an e | 
wg en, os 160 col gom 
10. The diamond preſents:a property. peculiap 
Fas itſelf; it burns in the ſame gnanner with com- 
buſtible bodies, and is entirely diſſipated. 
There is yet another manner of employing 
oxygen gas for conſiderably increaſing the force 
of fire, by uſing it to blow a furnace. Mr A. 
chard firſt conceived this idea; but the proceſs 
he employed, by which he thought to dephlo- 
giſticate, as it is called, atmoſpheric air, or to 
deprive it of azotic gas, is abſolutely unſatiſ- 
factory. I propoſe to conſtruct a very ſimple 
furnace, for this purpoſe, of very refractory 
earth, ſimilar to the one repreſented Pl. XIII. 
Fig. 4. but ſmaller in all its dimenſions. It 
is to have two openings, as at E, through one 
of which the nozzle of a pair of bellows is to 
paſs, by which the heat is to be raiſed as high 
as 5 poſlible with common air; after which, the 
| ſtream 
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| geen of common_ air from the bellows bein 
A ſuddenly ſtopt, oxygen gas is to be wy - 
2 a tube,- at the other- opening, communi- 


cating - with a gazometer having the preſſure of | 


four or five inches of water. I can in this man- 
ner unite. the OXY gen gas from ſeveral gazometers, 
ſo as to make eight or nine cubical feet of gas 
paſs through the furnace; and in this way I ex- 
pet to produce a heat greatly more intenſe than 


any hitherto known. The upper orifice of the 
furnace muſt be carefully made of conſiderable 


* 


dimenſions, that the caloric produced may have 


free iffue, leſt rern of that 
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11512 15 Converting FR Ori N. 2 05 ” 1 
by Dr WT into French and. TO Cubical 


4 | en 
| go - 1 0 ans cobl-. Fase cubi⸗ 
ineaſures. Ha cal inches. ; cal inches. 
5 1.567 | 1.898 
„ et - 5 
8382 a 5.6594 
FP $341 4 6.268 : 3 wa 7. 592 
[A 25 2-835 7 e 9.490 
6 49S. jj nid 453 130388 
7 187969 13286 
3 : 99h WO 
000 - 3s 134.103 N 
70. 15.670 980 
9 Jie 37 96⁰ 5 
30 47.010 56.940 
bro i 75-920 
E 94.900 
80 9180 113. 80 
n "69.090" 7 132.860 
80 125,360 185 1.840 
V 170.820 
W. 156.70 189.800 
iss ee 1698. oo0 
ie eee No. 


The outice meaſlire of Dt Prieftly contains an ounce troy, 
">. 1 403 grains, of pure 's water. The cubical contents, as given 
15 
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No: IV. ADDITIONAL. 


| Rur zs for "WAV the Degrees of Reaumeur”s 
and of the Swediſh Thermometer, to the Corres 


ſponding Degrees on Fahrenheit s Scale *. 


The ſcale of Fahrenheit” 8 A is . 
vided into 212 degrees from Zero, the cold pro- 


duced by a freezing mixture of ſalt and ſnow, to 


the temperature of boiling water: Reaumeur's 
' ſcale has the Zero placed at the temperature of 


| freezing water or melting ice, and the interval 


between that and the temperature of boiling 
water is divided into 80 degrees: The Swediſh 
thermometer has its Zero in the ſame place with 
that of Reaumeur, and the interval to the point 
of boiling water is divided into 100 degrees. 
Theſe. are the principal thermometers now uſed 
in Europe, and the * indicated by 
N 


5 ia the above table, are retained from the French of Mr Lavoi- | 


fer, reducing the French meaſure to Engliſh according to the 
beſt and moſt generally received compariſon of their ratio, as 
given more at large in No. V. of this appendix. If, however, 
the experiments of Mr Everard be followed, as noticed in No. 
IX. of the appendix, the Engliſh cubical meaſure of one 
. ounce ought to have been 1.8959, inſtead of the above, —T. 


la the former edition of this tranſlation, a table was 


— 


given of the degrees on Reaumeur's ſcale, with the corre- 


ſponding degrees of Fahrenheit, from freezing to boiling | 


water ; but the formulz in this article were thought wos 


uſeful and more convenient.—T. 


+ 


Arn. DO 


ay. of them may be reduced into the corre- 
ſponding degrees on any of the others by means 


of the following ſimple canons; in which R ſig- 


nifies the degrees on the ſcale of Reaumeur, F 
_ thoſe of Fahrenheit, and 8 thoſe of the Swediſh + 
thermometer. 5 
1. To convert the degrees of Reaumeur to thoſe 1 


N of Fahrenheit; Dr . HH 
2. To convert the 1 e of Fahrenheit o 


F— 2284 N 


thoſe of Reaumeur . 8 


3. To convert the Swediſh degrees to thoſe of . 


Fahrenheit ; ; 3, 32 . 
2 convert Fahrenheit to en 3 


| 5. „10 chert Swediſh e to ole 4 | 
Reatmeur ; 2=r 


6. To convert Reaumeur's aten eam: 


s. . \ 


To ſuch readers. as ate ente with hs ; 


algebraic expreſſion of arithinetical formulz, it 


Vill be ſafficient to expteſs ofle or two of thele | 


in words to explain their uſe 1. Multiply the 
degree of Reaumeur by , divide the product 
by 4, and to the quotient add 3a, the ſum ex · 


preſſes the degree on the ſcale of Fahrenheit. — 
: * From the degree of Fahrenheit ſubtract . BR 


Nn N N 


a wy 
— . 8 = 
3 — * 5 - * 2 


Fi n 66.4 > wy N ** 
* G * l ” A # 7 Fre R 1 7 


, \ 
> % 8 ES" n D U Wenn = n ** 
b i ones EE I AE tro eee 


—_— 


. . — — — — —— — 
: , 

* . 

— = - 

4% \ 

* — 


8 4 EDI X. 


| . multiply the? naler by 47 und divide _ | 
pfcroduct by 9, the quotient is the daes N 
= 55 the ſcale ee Kc. Hear Hot ach 10 


, - Ws: 24.4 * 
2 os 12 6 4+ #2: "> 4-3 Abo * „ FE N 7 kgs 4 14 1 "# * 2 . # FS $4 Te # * 
I LA DEF \ 1 : L . : : 4 5 * NF : "> A 1 by 7 4 
# * "ION ” 4 4 Ge 7 7 1 1 1 1 4 2 1 | "* of | . If) . i 3. %s 8 1 ” * 4 4 1 
F "1 & 2 4 2 * 1 N * 1 a © 4 *X 2568 2 #4 * N 2 4 * 1 * 6 * * 3 LL 
A : ” 7 
5 3 rr | T- # 
4 e. _ 
1 wy ; 
| N v. T Og . 
0. pps IONA — e | 
L e , 7 * 1 
: 


| 8 oor e French Weight — M as ures 

1 Into e E ngl, 00 Denominations „ 
„ 9 at 4 4 2 122 e . A Ft; 
| Mg 


Z YT. 


3 1 3 a A 39 9 3 2 a 1 424 ” 44 i = < 
1 1 A CE 38 F 75 n * 9 4. 1 
| 2303S if a4 © FRO 24 , = - , 
2 1 W j ble is 22 
LD .. 6 806 5. | ; 3 ; 
3 ; ; TR ; 8 . 
4 N 2 3 * 4 6 4 


oy 


2393 


— grape ne ERPs 3 
* 


Ihe Paris CER SES de e of Charle- 
magne, contains 9216 Paris grains 3 it is divided 
into 16 ounces, each ounce into 8 gros, and 
each gros into 72 grains. 13 is Lal, to 7 56s 
—_ Troy grains. 5 
1s The Engliſh Troy pound of 12 bunces con- N 
1 85 tains 5760 Englith FED DR _ is "ou, 10 
1 2227 Paris grains. 

i £ Ihe Engliſh. . pound. = 105 Ages | 
. contains 2900 pa Thoy e, and e 


i To reduce. Paris, Sri to Engliſh Troy? wing 
0 reduce Engliſh Too, ors. to Paris | ua | 


es e Her FJ. So rogl oft dT Te | 


» . . 0 
. 4174; 12 
* +. 1 : » PA 


. For 5 e of this Article the Tranſlator is in- 
debred to | Frofellor, Robinſon, | 


Y 


* 


5 4 P Þ * W N 1X „553 
Jo reduce Patis ounces to Engl | 
Troy, divide b 1.015734 


To reduce Fag. Troy, « gunces to 
Paris, multiply by 
Or the converſion may be made by means of 


the 3 A ern (117% e 5908! G4 


. * * 
aa . vit att? 


$ * 
CT, 1 


C02 2 
K q 8 {it ada: 14 10 wy + 4 4441 LELEST 1 . 1.1 
fog To 15 French to Eng ly 5779 e . 
852 
„ =} M671 AV 9 "FC 2128 * 239931 Gt - 
ne ounc i — 577 Gi Wen, ; 15 
The gros . i 59 9.070 G Is „ 
Tus Grain 1 a0 91101 IRR: —— e 0 


* 


i. 2 0 der Bog Tr to Paris We WO 


| Nas "RY Ku n 11 TNA en * aN 8 * 


The Engliſh Troy pound? 
| of I'2 OUNCES C 16-3 Fa” 921. 210 4 911 ' 
The Troy. „„ — > _=- 585.0844; kiParic 


The dram of 69 TED 1354 
The penny te OE þ; >}: 7 
deniet, of. 24 grs. 42 275 8 1 15 8 . 
The ſcruple, of 20 Ss. 24. 37844 
The e V HAI 


" 


nh * Kade - rib Aber ore * hob 
_ Wei nor Ga . 


: The => 
44S 1. 6 * Ah 


The Ounce: 2 


' + £ES + +4 3 4 
% Py * 
4 * 1 | 
J * 
- 


2 * - 2 
ESO, . 5 
2 Sg — 


—ä ach 


— 


—— 2 2 
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* > / 
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- 
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bo E 
1 ; : 25 
64 A PPEN PIX. 
wu * : 
5? f 128 1 
3 : 4 * L 1 4 3 4 
* as 
| 1 ; . 
Y „ * + * 
3 W 6 EO; © | 
” 
La Long and Gubical Mooſe: wha 
8 I 
7 5 
rs AY 8 * 1 S 1972 — 1 (91 
LH yY LS | £43 #%5 0 1 1 44 1 Pr > [£7 


To er Paris running feet or in- 

ches into Engliſh, multiply by 

Engliſh running feet or inches into 

Paris, divide by .. e 

To reduce Paris — 8 — or inches 

d to Engliſh, multiply by | 

ne, 2 Lubie cs inches to Paris, 
| | : | Or by means of the following tables... att 


88 e 
4 £5 


N 
W. . 12 3 


5 0 To Reduce Park: L Long Meſure» Engl. 


j 4 
* 1 19 * #% 1 
La . 8 141 


The . 22 boot! of = 3 351 706 
znainches * 2 : 17927; 

" The « Iz ere "he 2 Ip | = : 0074: 8 | 

23 » ot SET DTCTD- ERR 


„ 12 Reduce E ngliſh Long. Meaſure to French. 
5 7 F "T3 * 1 yy . * 3 kg! . oe ; 3 — ö A 2 3 l 
bd 5 N g 255 1 % k * , S * 


: = 11.2596 
FI 9 
EF 125 gy 1 = 41173 


; : : o . ; 
gry Cans 4 N a 5 f 7 : ; : 4 
i A | Pp: 1 = oy 


9 55 CCC ↄ ↄ˙ SSO21T ARMED = hs 
3 91 10 (41644240 
v 7 Reduce Erench Cube Matic og 
The Paris = rar 
eube foot = 1:414278 
The. cubie [feet, 
inch = o or 1 


vi. 7 Reduce 200% Cube M fegfure th, Free. 


1614 


1 88 . Sh 3 
The Engliſh Cube foot, 1 5 en Yo 


or 1728 cubical inches 
The cubical ink 


«2 
— 
I 
— 
— 
. 
— 
SJ 
a 
+ 


»* 4 AA 4 ** 4 r 3. * 
hr nn 


Abe! Paris PIP contains 10 151 Boglih ev 


bical in nches, me. the Bs wine, int contains 5 
"7-31 13 8 n I Of + on ie | 


. T0 convert che weight of « I ETA, eubig, Foat 


particular ſubſtance given in French grains into . und 

ſponding weight of an Engliſh” cubic foot an Engliſh tray | 
.grains ; multiply the French grains by 0.67731 81, and the 
product is the number of Engliſ troy grains contained in 


an e foot of the ſame arcane 


+ It is ſaid by Belidor, Archit. Hydrog. to contain 31 02, 


64 gre. of water, which makes it 58.075 Engliſh inches; 


Ate as there is * e in the determina- 


3838260 cubical 
"The cube tenth _ 90008 | inches. 


! 
” 
; 
j 


N 
Le 

0 

k 

; Lf 
af 

1 

i 

1 1 
k 

188 

* | 


. OSS 


— — Fo > 
4 
* 7 - 7 


8 22885 


PIES AE. . — 8 


r 


8 


43 


ö KPEV IX. 


5 . 875 * cubical ia, > "OF, the Paris. pint con- 
| tains 2.017 1082 Engliſh pints, and the En on 


ple contalhs' fon teat Paris Log hene; 


4476] 21 1 F 
| der 1001 Ag: 2 
2. 0171082 


4 M 7 
—— — 


«The Sejier of of Paris is, 77 736 French, , org 370% 
45 Engliſh, cubical in ches; and the Muid is 


92832 French, or 1724454 8 5 
| inches; # $92 T5 N TX 5 29110 on. 11 „iel T7 97 1 0 
nn de. : „ Ikridu> N 5 
* 75 >fti 4 Soc. 2 i 6791 3G 3: 1 on F 2 5 
4 tions of a” . of he French cubical meaſure -of water, 
' owing to the uncertainty of the ſtandards made uſe of, it is 
better to abide by Mr Everard's 8 meaſure, which was made 
by the Exchequer ſtandards, and by the proportions of the 
de and French foot, as eſtabliſned by the French Aca- | 


demy and Royal eier. 1 1102 urig e I 


271665 id $1: 1 bby | 15 41 6 1 — 411 95 775 1 
a. According to Brann, the WE pint contains 32 


_ 


French ounces of water, at the temperature of 54-5? of | 
Fahrenheit; ; which would wake - it 1 ws 5 ge EM: Eoglith | 
cubical ft 223 8 | 


5% Ig os 1 * 4 W ft: 4 I'M « *þ ww; Sow di uv'6 
T1G9 254 & 2AIFTY P4900 Ty 7 1 17 A 46 * enen 94 PER? BT Sa » 
— 12 — s % 
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Rods for Sigg wo Sag Weight i 
Meaſures, uſed by the Celebrated Bergman and 
, 40 e We N l | 

Dung n TT&9 74 7 fit 87 L618 L 80 
© n r Os 

ä The Swediſh e is ide a thy: 

Engliſh Apothecary or uy pound, weighs 65 56 

_ grs. troy. 1 

The Kanne of pure water, according to Berg- 

man, weighs 422 50 Swediſh grains, and occupies 

100 Swediſh cubical inches. Hence the Kanne 

of pure water weighs 48088.719444 Engliſh troy 

grains, or is equal to 189.9413 Engliſh cubic 

inches; and the Swediſh longitudinal inch is e- 

qual to 1.238435 Engliſh longitudinal inches. 

From theſe data, the mera.) rules are de- 

duced. ----. 

I. To reduce Swediſh longitudinal inches to 

Engliſh — Multiply ty 1.2 384, or divide by: 

0.80747. 1 | 

2. To reduce Swediſh to Engliſh cubleal in- 

| cher by 1.9, or divide by 0.5265 

. „„ 3: To 

3 this article, which: is 44 5 in the "ka edition, 

| : am indebted to the friendly aſſiſtance of Dr Rotheram,— 


Wn .. 


* 


FS 


TE „T0 reduce the Swediſh pound, ounce, dram, 
ſcruple, or grain, to the correſponding Eng 
troy denomunations ey 1 1.1 135 2, or divide 


. 
4. To reduce the Swediſh Kannes to Engliſh | 
5 r Os! multiply by 1520207, or divide by 
5 Tie Lad i Sire uh? by 
Bergman, is the 32d part of the Swediſh pound: 
Therefore to reduce it to the Engliſh-troy 1 


ry 1 1 


Ti 


* * 
+ 
x 


J. ABL K = ths Weight if 55 Aren 
28 French inches, or 
rometrical preſſure, and at 54.35 
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ö = - * -- * 
. # + $6 
. * 4 & $4 &'\ 5. * ® 8 r 
7 N. O. V Il, 


5 e 


Gaſſes, at 


29.84 E inches bas | | 


of tempera» 


ture, expreſſed in Eu liii e any n. 


Ti roy weight. 85 


vo 


Specific gravity, W 


__ Water being 1000. 
Atmoſpheric“ 1.238 
| fone ” 1.1890 
_ Oxygen 1.3562 
Hydrogen, 44 7955 N rol 
2 rho _-_ 1, 8484 
Nierbdus 1.4631 
Ammoniacal 


N acid 1.88 1 


e ee at 


3 ' 


1 * id 


badge. 2 eras ofa 


"5345 Jess 
Jac.tx 24354 
598•32 343340 
oft ..1, 29g 
0 _ 46732 


e . 370422 


9.73539 321. 2 
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x ” lh. ns * } 
: : - 4 
#37 x VE. ,E. 


Ky Th lk hare e int by Ke Lanier open he 
authority. of Mr Kirwan . . 
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*® K 
W n "GOLD. . e 


b © gold . 24 carats melted but not 8 Wer 
.. hammered, rs 19.2581 


9 


YR 


No. VI Hy 
I EN 


a 7 the Specifs ific rte [5 d fires Bodies... 


ID _—_ SAD, 8 3 X Wh ETHEL. 


Wada N 1. Metallic wih, / 


de. d n e 85 N48 


I * 
* 


. —_ . 


e fame Nd e 5 


Gold of the Pariſian leer. 22 carats 
fine, not hammered 7 8885 (17-486 . 
The fame hammered. 78594 | 


Gold of the ſtandard of ks ins 


(mr 5110 1 P 


41 22 carats fine, not hammered, 19-4022 | 


; The fame coined, . -. "redpe” ic, 474 5 
Gald of the French trinket ee 


20 carats fine, not hammered, | 115k eugg. los 


The fame hammered, N 15.7746 


SILVER. 


Pure or virgin aher, x 12 deniers, not N 


hammered, 5 10.4743 


The fame hammer ed. 10. 5107 
Silver of the Paris ſtandard, 11 . . 


10 grains fine, not hammeredf 10.1752 


The ſame hammered, _ „ 10.3765 | 


. Silver, 
a FOOTE I 
F rk is 10 rr. finer than Sterling, | 


0 


Silver, 1 N of French coin, 10 de- 


APPEND *. 


171 
- 
1 — 
4 
”- 


niers 21 grains fine; * Manch 10.0476 


Tha fame, SPA hoc | 


Cruderplatina in grains 
The: fame, after being treated with mu- 
ridticiacid, ES 

Purified platina, not hammered, 
The ſame hammered, 
The ſame drawn into wire, 
The dame Paſſed through roller, 


- * — 
* 8 * \ 


8 
o 


8 Fa of. 
wt 


PLATING. 


COPPER ab > nase 


0 per not 8 
Ihe ſame wire drawn, 
Braſs not hammered, 
The ſame wire drawn, 
Gammon. caſt braſs, 


8 7.788 


IRON . TEE L. 


Caſt iron, e 
Bar iron, 2 3 or NN 


10.5 mod? ry 9877 ** 
bares 1 E 
ri 
ib wor nn " 15-6687 


| 4647521 
619.5000 : 

„„ bat 

ol #3 Tec ene 

1:2200ge 

[£250 81101 Re 

L 81011 


788g 


; 


2403 7.2650 
13 687.7880 


Steel, neither tempered nor hardened, 7.833 x 


Steel hardened under the hammer e I 


not tempered, 
Steel tempered and hardened, 


Steel, e and. not hardened, 


" 
"v #7" 2 » 
— ui ob 


7.8404 
- 7.8180 
78163 
OTHER 


— P een, od. 


* 


— 


— — 


— 


* 


n 


— 


| 
E 


* 


——ä 1-7 ry _—_— — 
Py 


Schwann 
* 


| The fame hardepedy-;-, 
Molten lead. „ 


5 * z 


; N 2 . 7 £ ; N N 4 7 | : 8 5 
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4 


- 
5b or. io Fort 


en QTALR METALS. 1 5 


8 from Cornwall melted ant Re Ne), of; 
hardened, | +. = | 7.2914 


The ſame 8 . 7.2994 


Malacca tin, not hardened, 1 8. ti” Rik [+1 702963 


5557 5 
Molten zinc, „ ieee ene eg 1908 


Malten biſmuth, - - 4. 98227 


Molten cobalt. 78119 


: „ 6c 273 — 8. 1 4 ; 5 5 1 r j 
Molten arſenic, F 8.7633 
2 p 


Molten nickel, 7-8070 


Crude antimony, | %% arr On 
Molybdem, OY agony 


5 


i . PF 
ein, 2 - .O 3 


* * 3 2 4 Y Fez. * +- SR R 2 as PAS | _ 
1 ni 4 r 47 4 E 3 
Mercury, „ rn n nen 
5 PET Fg . 
o 8 7 : 4 8 5 
4 5 2 OY | SS 3 fs a —_ 0 Y 
" &- 8 . - „ ii 115 18 Fer 
4 3 þ 2 


% 


White Oriental diamond. 38212 
Roſe-coloured e dito, „ 310 


272 


Oriental _” BA, s 1 HK ei eg 


| Balla ditto,” eee e e eee 
*Brafilian dito 


115 3-331 
888 a COMA GORE TEACHES -TÄ[ 

Oriental tops 44.0106 

„„ OM „ 


ene lie 


3 * ] * 4 
$i! Toile A g905 
CY wa. * Fe 5 © a 4 _ 5 %. * 


Molten antimony, Kan, ano den 


* 


7 


* 


| 75 


APP END/IX. 


Dino Piltackio W -- 14s 


mm ditto - —_ - holesDOies In Mi 4.gs «5365 


Dias eite ditto Ss 5 „ 1 


Orlental Saphir 3 


Ditto white ditto - -+ _.. dow 
- Baphiy- Fax 1 1 8 


% 


en -  - - _ - oil 
Hyacinth nh „ - _ "on 3.6873 
Vermillion — F 4.2299 


Bohemian garnet - - ' = _ 611;h4allds 


Dodecahedral ditto 2 * 


| Syrian ditto  _ = - 0000 
Voleanic ditto with MY — 2.4684 
Peruvian emer allet IF, ont ; rr | 


Cry o th jones e 


5 Ditto of Braſil 2 4 | ; 16933 
Beryl, or Oriental aqua marine 3.5489 
ere aqua marine | yy 2: 


"4 


le ” 7 


* 
7227 

e Fi is * 
. 


5 


8 185 „  Silicio Suns. isn 


F Ip. n . 
UG A 


oF Pare rock crytl of Madagalar | 24. +6530 
| Tia of Europe, or ee 2688 
Oxyſtallized quarts - bbs 
Amorphous ditto . E n 

Oriental agate J 
e © . 


573 


N Arx. 


* „ ballet a gpg 
Tranſparent calcedony 1 N 2.6640 
Gatachan ,- - - =.- i dee, 
Sardonyx os ah Stet en tte. 60% %% 
Praſe „„ | ane 2.5805 
Ou pebble S ac. a 4.6644 
Pehble of Rennes "We 7 2.6538 
"White jade 3 85 — 5 Hie Ul 2.9502 
een jade - 39960 
Ned peer - 20936} ie 
7 -- | - __- <4ag8 
o 0,716 5 
Violet ditto E 8 Fog 8 9 27 11 : 
Grey dditto 02h Iertorteagt6yes 
Jaſponyx . : 28160 
Black priſmatic berahecbal Achütt- on. 5 3.3852 
Black ſpary dino. = bl — 3385 
Black amphorous Ss __y e ile!) 
7 balaltes F | gt 2.9225 
' Paying {tone Sale LETT up So >=} 09 264h 58 
one amis t- bn Lib 
Cutler's ſtone = - ei 
Fountainbleau ſtonne 2.5616. 
one of Auvergne =. 2.3638 
Ditto of Lorrain e 155 leo 1204. 3298 
Mill ſtone i wg » lined i "2.4835 
White flint ade Wan al 
Blackiſh ditto . — „9 + Boat 


AA — 2 ile 
3 deze 18511 9 4. 


* * 
— — vp 
a4 . PTA = — es we p — 
2 — ; 


— — 


— 


PTT 


e 


np, oy 


win "oY. 2s + TOH x 1 Malo} 
TRENDY 8.45 vertu Stones, Sc. 


Ky ; — : 3X 1. 1. 44 ' wo * 4 71 " 


z Opake A 1 ſerpentitie, or gabro i + Fw 
t of the Florentins 02S 1 SUBLNDDS.. * 7, 
Courts Briangon chalk n 
Spaniſh chalk „ n eu ah : 

Foliated lapis ollaris of Dauphiny 2.7687 
Ditto ditto from Sweden 2831 
Muſcovy V e een 

mice vant 22.900 

Common 1 8 or ſlateeeeee n 
New late Do . yninquelT 1g 09 25 2.8535 
White raſor NI | muntqusll mort 59415 2.8763 
Black and white honnre 3804311 
Rhombic or Iceland cryſta! 227752 
Pyramidal calcareous ſoer 4.7302 
Oriental or white antique alabaſter n 
Green Campan marble eee 0 2207417 . 
Red Campan marble - - 24101, Snuneye - 
White Carara marble - - -UſisiDtid onde 
White Parian marbte 2.8376 
: Various kinds of Calcareous IL from 1.3864 
uſed in France for building 5 ta 21390 
Ore of Uranium h Mente 
CCC e 
e „ 81 
White PP - - = rt 
Red ditto e EI he or 
Gee dito -  < 1,01. 00888 
Blue ditto E ne 8 be 
1 1 Violet 


1. 5 Aren! 1 J. 


| Red ſeintilant zeolite bo Edelfors 
White ſcintilant zeolite. ie! agile vs 


2 Giyitsllized zeolite : „ ee 
| Black: pitch ſtorie - ö alla enn 
Yellow pitch ſtone „„ 
bY: Red ditto - Y Min 17424: „tee acre] 2 
HBlackiſh ditto - Oe robs got cont 


"Redporphyry ß 


Dito of Dauphin 8 


VBrern ſerpentine — 
Black ditto of Dephiny, « called rariolite | 
Green ditto from rn 1 


jo art | „ „ tara 


Granite of eee e anos 
ie ſtorne 4 
ALupis obſidianus e 
„ . . huge: rain 
 ” Bukklees hom! Giants „eee — 
Vite priſmatic from ac 
Glaſs-gall = -- - 15 
Bottle glaſs e bed 
A 888 
— ²— A 8 
St Gobin le - 
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Flint glaſs _ 5 EB? 
Borax glaſs - Re a 
Seves porcelain „ 


Limoges ditto, 


JJ CPE, 


Native ſulphur 4 Fs 
Melted ſulphur | 2 - 
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